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Improved Tapping and Drilling Machine. | the pressure would inevitably 





The machine which we illustrate here- 
with is one recently brought out by D. 
Saunders’ Sons, Yonkers, N. Y. It is de- 
sisned for tapping steam and gas fittings ; 
also to be used as a drilling machine, or for 
special use in manufacture where a cutter, 


or a series of cutters are used. The arrange- | 


ment and construction of the machine are 
such as to adapt it for a large range of work, 
so that it is equally fitted for use asa machine 


for doing a special class of heavy work, | 


or for doing a great range of work, from 
heavy to light. This feature 


makes it a) 


very convenient tool where frequent changes | 
must be made from light to heavy work, or | 
where it is desirable to tap a large range of | 


fittings on one machine, and occasionally to 
use it for drilling or boring. 

It has a round column and} table ; the 
latter can be swung around to any position 
most convenient for the work, or swung en- 
tirely out of the way, for placing heavy pieces 
on the base plate. The base, being planed 
true, serves as an accurate table for such 
work. 

The speed is arranged so as to be suitable 
for tapping holes in fittings—or in pieces of 
any kind—from 8 inches diameter down to 
Linch; drills or cutters of any kind be- 
tween and including these sizes can also be 


satisfactorily used. The range of speed 


necessary for this wide range of sizes is 
brought about by the changes on the cone 


pulleys, and by change gears, as shown at 
the top of machine. 
readily changed so as, in connection with 


These gears can be 


the cone speeds, to give the desired cutting 
speed. 

The spindle is of steel, 23 inches in diam- 
It is counterbalanced, and fitted with 
a convenieat arrangement for quickly rais- 
ing or lowering ; with anti-friction 
device for tapping. 

The machine is represented with the chuck 
for holding fittings on the table. This is a 
special chuck, strong and well made; it is 
provided with compound movement, to 
permit of self-centering with the spindle. 

When required for general use, the ma- 
chine is furnished with self-feed and every- 
thing to make it a powerful and convenient 
drilling or boring machine. 

The weight, with chuck for 8-inch fittings, 
is 6,800 Ibs. 


eter. 


also 
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High Steam Pressure. 


Speaking of compound and triple-expan- 
sion engines, the veteran engineer, Charles 
W. Copeland, says he believes that a good 
deal of the fancied superiority of the latter 
over the former is due to the higher steam 
pressure, almost universally employed with 
triple-expansion engines. We interpret his 
remarks as indicating a belief that, with 
equally high steam pressure, the compound 
would be but little behind the triple-expan- 
sion engine. 

Mr. Copeland’s experience leads him to have 
faith in the economy of high steam pressure, 
even though it must be throttled to meet the 
requirements, as when the cut-off is fixed. 
He instances the case of the remodeling of 
the power plant in an engineering works a 
good many The cut-off was 
fixed, and upon starting up with ample steam, 


years ago. 


NEW YORK, . 


go down, un- 
til the speed of the machinery was very ma- 
terially reduced—this in spite of the best of 
firing. Fortunately the boiler was strong 
enough to stand much higher pressure ; and 
this was tried without changing the point 
of cut-off, the result being that the boiler 
supplied plenty of steam to run at full 
speed. The high steam pressure took effect 
at the beginning of the stroke, being throt- 
tled later, the gain in economy coming from 
initial expansion. 
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earlier cut-off would give,-but economically 
of a good deal of importance. 


—_—_-->--_—— 


The capacity of our natural waterways 
is well illustrated in the fact that a single 
steamboat, a few weeksago, took a tow down 
the Mississippi River, the boats in the tow 
being loaded with upwards of 30,000 tons 
of coal. 
can calculate what kind of a railroad train 
would be required to haul this coal. 


Those who are curious in figures 
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IMPROVED TAPPING AND DRILLING MACHINE. 


Several instances in the of steam- 
boats and gunboats were named by Mr. 
Copeland, in which, with fixed cut-off, the 
only way to get the required trial speed was 
to maintain the highest possible steam 
pressure, throttling down to just the point 
where the boilers could be fired to maintain 
that pressure. In this way a given mean 
effective pressure could be maintained; 
but if the steam was permitted to fall toa 
point where this mean effective pressure 
could be had without throttling, then it 
would inevitably go lower. 


case 


There are cases where throttling is advan- 
tageous, because it brings about more ex- 
pansion—not so effective expansion as an 





Building Special Machinery. 


By W. D. Forses. 


The lack of properly kept itemized prime 
costs in machine shops is almost a national 
characteristic of the United States, and 
when such accounts are kept their close in- 
spection is almost staggering. 

On standard very 
lump sum cost is generally known, but when 
job work is undertaken the bill which is 
rendered, of hours’ work and material used, 
is generally far from satisfactory and es- 
pecially is this true when what is called 
special or experimental machinery is taken 
in hand. 


productions a close 


{ $2.50 per Annum. 
(SINGLE COPIES, G CENTS. 
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There seems to be a sentiment among 
machinists and proprietors that because the 
work is of this character any attempt at 
prearrangement is either unnecessary or im- 
possible. So much an hour will be paid for 
the work and the shop is safe, and so long 
as the conscience is reasonably satisfied by 
seeing that the men are really at work doing 
something it can be said to the disputed 
bill, ** Here are all the hours charged on 
our time-book, and the material you can see 
for yourself.” 

It may be safely laid down as a fact that 
any machine shop which will undertake to 
build a special machine from half finished 
drawings, or from on which 
dimensions are given, is not only a poor 
place in which to have work done, but is 
run on loose ideas of justice. 


sketches no 


It may be argued that many special ma- 
chines cannot be made clear to the inventor 
if such is the 
case, the fault is with the drawing and not 
with the man. There are many who can- 
not understand a line drawing of a cross- 


or designer by a drawing; 


section of even a machine that is familiar, 
but there is not the man living who cannot 
comprehend a properly made _ perspective 
drawing, as there lies before him a picture 
with no bewildering lines, but just what 
would meet his eye were the machine act- 
ually built. are some 
trouble to make, but they are not half so 
much so as to collect a bill from a dissatis 
fied customer who 


Such drawings 


believes 


he is over- 
charged. But a machine shop proprietor 
seems to delight in having a vagueness 


hanging over a special machine both as to 
its details and its cost, and the trouble and 
bad feeling resulting from this sentiment is 
untold. 

At best, special tools are dangerous things 
to undertake the 
preparation. The designer or 


even with careful 
inventor is 


apt to expect too much of his design, and 


most 


he rarely has the good sense to keep it to 
himself or bring his hopes down to a safe 
possibility, and when the actual result can 
be measured, and is found to fall below 
expectations, his errors in judgment and 
estimates are very apt to be thrown on to 
the workmanship. 

‘If this had been so and so, and that thus 
and would exist and the 
results would be all right, and when he is 


so,” no trouble 
reminded that all the drawings were ap- 
proved by him, his retort that he did not 
understand that the offending parts were to 
be as they are, does not smooth matters, as 
all that can be told him is that he is paying 
About 
the most satisfactory way to deal with this 


for knowledge like everybody else. 


question of special machinery is to make as 
complete drawings and estimates as is pos- 
sible, and say to the parties wanting it, 
‘We will build a 
for so much, 


machine as here drawn 
and if alterations are to be 
for so much an 
hour or re-design the machine, and give you 


a new estimate.” 


made we will make them 


If such offers are refused a fair payment 
should be made for the drawings, as of 
course they cannot be made for nothing. 

The verdict of machine 
builders will be found to be that long friend- 
ships and special machinery building do not 


most specia! 


go hand in hand, and that the money return 
does not properly compensate for the out- 
lay and trouble. 





































Our Coast Defense—Its Cost and Its 


Mechanical Problems. 


Following is an abstract of a paper by 
Joserpn MoreGan, Jr., read at the Washing- 
ton meeting of Mechanical Engineers : 

The work to be done is: 

1. Construction of foundations and other 
masonry and earthworks for protection of 
guns and appurtenances. 

2. Armor protection of same. 

3. The structural metal aud machinery 
for mounting and working the turrets and 
guns. 

4. The construction of guns and carriages. 
The building of 4rmor-clad vessels. 
The installation of submarine mines. 
Torpedo boat defense. 

The estimate of the fortification board 
for thirty-seven ports is $126,377,800. This 
amount for our population of fifty millions 
is $2.53 per head. The cost of defenses of 


5. 
6. 
i. 


fod 


wee 
eight principal seaports, in which there is 
destructible property to the value of 4,500 
million dollars, is about two per cent. on 
the value of the destructible property pro- 
tected. These defenses should be provided 
at once, as it will take ten years to complete 
them. 

It is perfectly feasible to-day to land a 
force on our shores. To prevent occupa- 
tion and the levying of tribute upon our 
great coast cities is the object of our coast 
defense. The proper line of impassable de- 
fense is not an off-shore fleet. ‘‘ The navy 
should be free to seek the seas,” not tied to 
a harbor defense line, but free to go even to 
the enemy’s own shores and thus keep his 
fleet at It be powerful 
enough, when concentrated, to break up a 
blockade of our important ports. 

To permit concentration of the naval 
force, the defense of any port must be com- 
plete without a navy, and should be, when 
practicable, at the harbor mouth by per- 
manent works. To be complete and im- 
pregnable there must be obstructions in the 
channel to prevent a run by, and powerful 
guns ashore to keep the enemy’s fleet from 
removing the obstructions or quietly anchor- 
ing and bombarding cities near the shore. 

The obstructions of 5,000 sub- 
marine mines, 50 operating casemates, 200 
electric search lights, estimated to cost four 
millions of dollars. We have about 1,400 
torpedoes and little else. 

A fleet of harbor torpedo boats should 
also be available to assist in making the 
torpedo defense dangerous, should the 
enemy at night or in fogs attempt counter- 
mining or removal of torpedoes; 160 of 
these boats necessary will cost ten million 
dollars. 

Another item in the scheme of coast de- 
fense is floating batteries, for which five 
ships, three at San Francisco and two at 
New Orleans, are estimated at of 
nineteen million dollars. 

Of the whole $126,000,000, however, esti- 
mated as necessary to defense, over &94,000,- 
000 are for forts and for armament of heavy 
guns. Torpedoes alone will not suftice. 
It is necessary these should be powerful 
guns properly mounted and properly pro- 
tected. In the estimate of the fortification 
board of a total of $94,000,000 for forts, ete., 
$32,000,000 were for masonry and earth- 
works, $23,000,000 for armor and metallic 

$29,000,000 for guns, and $10,- 


home. should 


consist 


a cost 


structures, $2 
000,000 for gun carriages. A popular de- 
lusion is, that if we only had the guns, we 
could improvise earthwork cover in a few 
days. This is not now practicable. 

The penetration of largest guns on ship- 
board in 1860 was less than four inches of 
iron and less than three feet of granite. It 
is to-day thirty inches of iron, ten to twenty 
feet of granite, and seventy-five feet of 
earth. 

The use of rapid firing guns has increased 
the necessity of covering the gunners, while 
the increase of penetration has added largely 
to thickness of work 
guns and magazines. 
magazines, and requires much 
masonry and earthwork, even when guns 


to cover 
Cover for machinery, 


necessary 


gunners, 


are mounted in barbette or on disappearing | 


carriages. 
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The estimate of the fortification board 
included about 600 guns, 23,000tons weight, 
700 mortars, 68,000 tons of armor, 12,000 
tons of metal structure, none of which is 
yet made. 

The rifled mortars are a very important 
and efficient part of the defense, not costly, 
and requiring no protection but a sunken 
pit in the ground. 
which, falling vertically, can 
decks of ships of war, and will have a most 
damaging effect. 

As to the construction of guns and their 
material, there has been much debate. Cast- 
iron can no longer be thought of, nor can 
steel guns cast in one piece by the Rodman 
principle be made successfully. Nothing 
but forged steel will answer, as steel cast- 
ings are not equal to forgings. 

The cheapest way to procure gun material 
is to forge from an ingot of the simplest 
possible shape. 

Whitworth’s hydraulic forging had _ its 
origin in a signal failure to produce castings 
equal to forgings. He spent £40,000 in the 
endeavor to make good steel castings, and 
only retrieved his fortunes by the grand 
success of the hydraulic forge. The diffi- 
culty of getting a good quality of gun steel 
from unforged metal is great; and increases 
with the size. 

All unworked or untreated ingots show a 
coarse crystallization difficult to remove. 
It can be made fine mechanically by forg- 
ing work or by the other method of temper- 
ing and annealing, or more certainly by a 
combination of both, by which we get a 
metal fine grained, tough and ductile. 

Guns must be built up by shrinkage, as 
solid guns are weaker. Of the same size 
they are only half as strong. As to Rod- 
man’s method, aside from the difficulty of 
making the large casting and treating it, 
the impossibility of knowing anything about 
the interior condition of the thick mass of 
metal in and around the powder chamber is 
a sufficient cause for condemning any such 
steel gun. Building up a gun is, so far as 
shrinkage is concerned, a good and prac- 
tically an exact method of putting the 
parts under initial strains. 


‘ 
« 


In addition to the fact that they are the 
strongest and lightest, the strongest argu- 
ment in favor of built-up guns is ‘that, with 
proper tests applied to each piece after tem- 
pering, we have such knowledge of the 
metal in all important parts of the gun, as 
gives confidence in it. 

Of building-up guns by shrinkage it may 
be said truly to be *‘simple, easy and sure.” 
It does not depend upon chance combina- 
tion of a dozen variable contitions. The 
method of shrinkage is as certain as the 
ability of a mechanic to caliper the diameter 
of a bored or turned cylinder. 

The question of armor also opens up a 
wide field of debate. 


Shall it be soft wrought iron, iron and steel 
compounded, all steel, or chilled cast iron? 
If a forged material is adopted, there are 
good reasons for preferring steel. 

The trials of Gruson chilled iron at 
Spezzia, about a year ago, was an event of 
interest. A plate was subjected to four 
shots of the 100 ton gun, with projectile of 
2,205 pounds, striking velocity, 1,765 feet, 
and energy 47,500 foot tons. 
broken up into small fragments. 


The shot were 
The plate 
was somewhat cracked, but small pieces 
only dropped from interior. 

Those experiments settled the possibility 
of defending guns in casemates and _ tur- 
rets, with a material cheaper than forged 
iron or steel. 


Discussion. 


paper, an extended discussion took place, 





the Ordnance Department U.S. Army, and 


high repute. 


| great weight. 


Lieut. Wheeler, all Government officers of 
Capt. Birnie’s endorsement of 
built-up guns, as advocated in Mr. Mor- 
|gan’s paper, was very marked, and from the 
official position held by him is entitled to 


| 


They throw large shells, | 
pierce the | 
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Lacing Rubber Belts. 

The belts should be placed on the pulleys 
as tight as possible. This can best be done 
by the use of belt clamps, except in the 
case of very narrow belts. In all cases the 
belt should be cut about one-eighth of an 
inch less than the distance around the pul- 
leys with a tape line. The seam of the belt 
should always be on the outside. For nar- 
row belts, butt the two ends together, make 


|two rows of holes in each end, thus obtain- 


leather. 
| the back a strong piece of leather or rubber, 





After the presentation of Mr. Morgan’s | 


tion 


a double hold, and lace with lace- 


For wide belts, put in addition on 


ing 


and sew or rivet it to the belt. If the belt 
should slip, it should be lightly moistened 
with boiled linseed oil; animal oil will ruin 
the belt. If one application does not pro- 
duce the desired result, repeat until it does. 
The belts will be greatly improved and their 
durability increased by coating the surface 
lightly with a composition made of equal 
parts of black lead and litharge mixed with 
boiled linseed oil and Japan, enough to 
cause it to dry quickly; the effects of this 
will be to produce a finely polished surface. 

-The Engineer and Iron Trades Advertiser. 
— a 

of a Crank Operated by 
Man Power. 


The Efficiency 


In the discussion, by the Mechanical En- 
gineers, of Query No. 48, Prof. R. H. 
Thurston submitted a memorandum to the 
effect that much depends upon the time ex- 
pended in continuous operation. He had 
known nearly a horse-power reached by a 
heavy and powerful man working for a few 
moments at a time, while one-half horse- 
power is not difficult by such a man, work- 
ing with frequent intervals of rest. Under 
the usual conditions of the working day. 
from 10 per cent. to 50 per cent. of the 
horse-power is obtained, according to the 
character of the individual, and the adapta- 
tion of his apparatus to his purpose. Ordi- 
narily only about 10 per cent. can be reck- 
oned upon. This means probably not far 
from 15 per cent. of the power of a horse, 
there being at least that difference between 
the horse-power and the power of the average 
Rankine makes the power of a man 
turning a crank about 10 per cent. that of a 
horse drawing a cart, and 124 per cent. that 
of the animal working in a gin. 

Geo. E. O'Neill, a wide-awake New York 
mechanic, gives me the following: During 
the period in which a boiler was thrown 
out of use for repairs, it became necessary 
to do the work by man-power, and a 15-inch 
crank was attached to each end of the shaft 
of the small engine, then disconnected. 
With one man on each crank, turning at the 
rate of 100 revolutions per minute, three 
horse-power was obtained. Reliefs were 
arranged at intervals of three minutes, and 
four men thus employed worked twelve 
hours a day for twelve days, at the end of 
which time they were all ‘‘ played out,” as 


horse. 
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teeth to pitch prevails. In others the pro 
portion is made as depending upon th. 
pitch compounded with.-the breadth. | 
will speak of a case in which the breadth 01 
face is 2} to 23 times the pitch. The rul 
of which I speak give us a pressure, which 
reduced to the basis of 1 inch pitch, and 2 
to 2} inches space, varies from 350 to 700 o: 
800 pounds, and almost all the rules ar 
based upon the transmission by teeth of cer 
tain amount of pitch and face of a give 
amount of horse-power and at a 
velocity. That of itself would be a mos 
deceptive and misleading manner of statin: 
the case, to my manner of looking at it. hh 
my own practice I feel satisfied when I an 
sure that a pair of gears will never receiv: 
any greater strain than is represented by 
1,000 pounds per one inch pitch. But ther 
always comes along with the question of 
the strain which these teeth bear, the ques 
tion what strains will they be required to 
bear, and that often requires greater care 
and penetration and more difficulty than 
the first one. In all the cases with which 
I have had anything to do, I have found to 
be established that one condition of thi 
pinion—they may be of different material, 
but they should be so reinforced that the 
teeth would be stronger than those of the 
wheel on which it runs. They are by 
reason of their necessary thinness at the 
root much weaker, but by being made of 
different material they can be made much 
stronger. 

THE Presipent: It seems to me that on 
this subject you can lay down no rule—no 
formula which will apply to all materials. 
It is impossible to lay down a formula 
which will apply to all sizes. of teeth, be- 
cause if we make it proportionate to the 
strength of the teeth as a beam, there will 
come a place by and by where this pressure 
will be too great for the surfaces in contact. 
If we make it in proportion to the wearing 
force which is proper for the amount of 
wearing surface which we have, that will 
be too great for small teeth. If we make it 
right for wooden teeth, it will be too light 
for iron teeth; and if we make it right for 
iron teeth, it will cost too much for wooden 
teeth. I think that whenever we make a 
formula of that kind, it has got to be very 
complicated. 


given 


aR 


me Hol 


An Old-Ti e-Borer. 

‘I began drilling holes in the ground,” 
said Mr. Delany, of the firm of Delany & 
Churchill, drillers of gas wells, in answer to 
an inquiring Journal reporter, *‘in 1860, and 
have been at it ever since—that’s twenty- 
seven years—except three years I was in 
the army. The drills then were lighter than 
we use now and they have been greatly im- 
proved since, though there has been little 
improvement in tools in the last five years. 
We frequently struck gas in those days in 
good quantities, but we didn’t want it then; 
we were boring for oil. It takes four men 





Mr. O'Neill puts it. This would give the 
work of a man by the day at about ¢ horse- 
power. Had they worked ten hours a day, 
instead of twelve, it is probable that the 
work might have been continued indefinitely. 
Be 


Working Pressure of Gear Teeth, 


In the course of the discussion upon 
Topical Query, No. 41, by the Mechanical 
Engineers, Mr. Stirling said: 

Within a few days I have had occasion to 
come in 
which are 24 by 30, running 100 revolutions 
a minute, and developing 500 or 600 horse- 
power, and they are driving through wooden- 
toothed wheels—a pair of wooden-toothed 
wheels 8 feet in diameter. The teeth are 


contact with a pair of engines 


j}about 12 inches long, and there are two 
participated in by members of the Society, | 
and Commander Barbour, Captain Birnie of 


wheels, making the length of the teeth 24 
The pressure per inch of length of 
teeth would be about 250 


inches. 
these wooden 
pounds. 
of the work of these engines, that these 
teeth are doing about all that they ought to 
be asked to do. 

Mr. Coucnu: 
of 


In some cases the assump- 


$ 
€ 


I feel certain from what I know 


1 fixed proportion of breadth of | 


to operate a well, and the machinery is ex- 
ive. The men work day and night 
| two day and two night, changing at 1 
‘o'clock at of the two men at- 
tends to the engine and boiler and dresses 
the tools, and the other attends to the well 
jand the drill. 
sharpening. 
any men can do this sort of work. 


| pens 
» 


noon. One 


The tools require constant 
It is a mistake to suppose that 
Men of 
experience are required; common labor 
do it. The largest oil well I ever 
bored, I believe, yielded three thousand 
barrels every twenty-four hours. That was 
‘the property of the Forest Oil Company, 
and was located in Warren County, Pa. 
I do not know what it yields now, probably 
very little. I had plenty of work during 
the oil excitement in Pennsylvania, and that 
was probably the wildest excitement ever 
seen, going far ahead of the gold excite- 
ment in California. We do not need to go 
near so deep to strike gas as to get oil. 
Every well in Indiana where gas has been 
struck stopped at a less depth than a thous- 
and feet. It is largely a matter of guess 
work, or luck. We can tell nothing from 
the outside, because there are no surface in- 


cannot 


dications.—Jndianapolis Journal. 
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Standard Sizes for Locomotive Wheel | 


Centers and Tires. | 

In reference to the gauges required to| 
preserve these sizes, the following descrip- | 
‘ion by Geo. W. Bond appears to be com-| 
plete: 

The advantage derived in the cheapening 
if first cost and subsequent cost of repairsin 
locomotive and car construction in the use of 
standards for the various parts entering into 
this department of railway service is cer- 
tainly being widely appreciated, and is ex- 
iibited most forcibly in the efforts of the 
American Railway Master Mechanics’ As- 
sociation to secure practical uniformity in 
the sizes of the centers and tires used on 
their locomotives, and in reducing to a min- 
imum, the number of the diameters neces- 
sary for the different types of engines used. 

Their committee, to whom this matter 
was referred, gave this their careful atten- 
tion, the result of which has been the adop- 
tion of six sizes of wheel centers, 38, 44, 50, 
56, 62 and 66 inch, and a corresponding 
list of tire diameters, given in the circular 
issued by the committee. 

The shrinkage allowance, as stated in the 
circular referred to, is 0.040, 0.047, 0.053, 
(.060, 0.066, 0.070, of an inch respectfully, 
for the wheel center sizes given above, and 
is the average of a wide range used in actual 
service. 

In calling attention to this standard for 
wheel centers and tires, the adoption of 
which was the legislation of the annual 
meeting held in Boston, June, 1886, and to 
the means taken to preserve these standard 
sizes by the use of gauges, thus securing 
practical uniformity throughout the country, 
special mention should be made of the fact 
that the standard gauges now being made 
for this purpose by the Pratt & Whitney 
Company, to whom was entrusted the work 
by the committee, are for reference only, for 
in this way only can these standard sizes be 
maintained. 

Working or shop gauges can be readily 
made, referring them to the standards, and 
thus only subjecting the latter to the least 
possible amount of wear. 

In the illustration accompanying, 
gauges are shown—theend measure gauge is 
made of cold drawn weldless steel tube, with 
hardened ends, and the external, or tire 
diameter gauge, is of flat bar tool steel. 

With the use of these gauges, all being 
cuaranteed exactly standard and conse- 
quently alike, a set of bored tires can be 
safely ordered from a tire manufacturer 
which will certainly fit a set of wheel cen- 
ters as perfectly as if made at the shop, and 
certainly at a much less cost, besides the 
saving in time, for these standard sizes will 
hereafter be kept in stock, practically illus- 
trating the great mechanical principle, 
which should be the governing policy in 
every line of manufacture, and which is, 
‘cheapness, serviceableness and quantita- 
tive accuracy.” 


these 
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English Machine Tools. 

Messrs. Hulse & Co., of the  Bidsal 
Works, Salford, have just 
couple of special machine tools that are 
deserving of notice. One of these is a 
powerful self-acting lathe 75 feet long, with 
four duplex cutting tools, carried by two| 
sliding carriages and compound slide _ rests, 
propelled by twin guide screws. Several 
lathes of this type have already been made 
by Messrs. Hulse, and for heavy steel work 
they are becoming almost a standard tool. 
The lathe just completed is constructed to 
operate upon objects 60 feet long and 5 feet | 
diameter, and the sliding carriage being 
propelled simultaneously at the opposite 
sides of the bed, there is almost an entire 
absence of cross-strains, whilst great steadi- 
ness is imparted to the cutting operations. 
Each sliding carriage can be traversed in| 
either direction independently of the other, 
and each of the four tools will take a cut of 
i$ in. deep over }in. feed, which, at the | 
ordinary cutting speed for steel, is equal to 
about 5 ewt. of cuttings per hour, or ten 
tons for the four tools per day of ten hours. | 


completed a 
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The second special tool just completed may 
be described as a large universal milling 
machine which is certainly remarkable for 
the multiplicity of work it is capable of 
performing. It is constructed somewhat on 
the type of a planing machine, viz.: with 
bed, table, uprights, and cross slide, but 
with a large vertical revolving spindle. It 
will rill a hole 34 in. diameter out of the 
solid, and afterwards enlarge this up to 5 
in. diameter; it will mill exterior curved 
surfaces up to 3 ft. diameter and 10 in. in 
depth, and with revolving cutters it will 
plane surfaces in vertical planes 6 ft. by 1 
ft. 6 in., and horizontally 6 ft. by 3 ft. 
Another very important feature in the ma- 
chine is its arrangement also for slot drill- 
ing, which it accomplishes with the greatest 
facility to any length of stroke from about 
1} in. to 6 ft. by any required width and 
depth, whilst the reversing of the stroke by 
a specially designed but very simple motion 
is effected with as much accuracy as by the 
crank action to be found in the machines 
expressly designed for the slot drilling.— 
The Engineer and Iron Trades Advertiser. 
—-_ 


Change on the P. & R. R. R. 
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and a very rigid cone is obtained. The cost 
of such and 
when worn out they can be renewed for a 
few cents. The Bunsen burner is of a form 
perfected by Mr. Lewis. An ample length 
of tube is allowed between the gas and air 
inlets and the point of combustion, the re- 
sult being a quiet and intense flame, not 
materially affected by the ordinary differ- 
ences in gas pressures, and presenting no 
liability to light back. The arrangement 
lends itself admirably to table lamps, and 
is equally well adapted for chandeliers and 
other fittings. The light is of a very agree- 
able color and the steadiness absolute. 


hoods is about half a dollar, 


them to resist the shocks of any ordinary 
wear or accident. If necessary, they can 
be taken off, cleaned and replaced by any 
person, and renewals can be with 
equal facility. Tests carried out over a com- 


made 


paratively long period show, with a burner 
consuming six feet per hour, the efficiency 
of five candles per cubic foot of gas burnt, 
being a marked economy, as compared with 
the Board of Trade standard Argand. 
Another form given to this system is the 
‘*Star” lamp, which is very efficient. In 


this lamp the mixed gas and air flow from 


H. J. Small has been appointed assistant 
superintendent of motive power on the 
Philadelphia and Reading Railroad. From 
a circular from Mr. Cushing, superintend- 
ent of motive power, we take the follow- 
ing: 

“The assistant superintendent motive 
power will have charge of the Reading 
shops, and shall be assigned to such other 
duties as the superintendent motive power 


the Bunsen burner into the lower half of 
the glass globe, which is completed by 
another half globe above, finishing with 
achimney. These half globes are coupled 
by any convenient attachment, but are sep- 
arated by an asbestos diaphragm, in the 
center of which is cut a star-shaped or 
circular opening, in which is placed a flat 
piece of gauze, woven from the refractory 
alloy. Combustion takes place on the upper 
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Gas Lighting by Incandescence. 


A paper bearing the above title was pre- 
sented at the Washington meeting of Me- 
chanical Engineers, from the pen of James 
Dredge, editor of London Engineering. With 
the paper three forms of lamps were also 
sent by Mr. Dredge to illustrate the conclu- 
sions reached, but they failed to arrive in 
time. 

The paper contains a lengthy historical 
sketch of the efforts so far made in this di- 
rection by many inventors, and concludes 
with some account of some recent inven- 
tions, which promise to be of great practical 
value. The patentee of recent improve- 
ments on the Lewis system of gas lighting 
is J. S. Sellon, of the firm of 
Mathey & Co. Like Lewis, Popp and many 
others, Mr. Sellon makes use, in one of his 


Johnson, 


types, of a cone of metal gauze, the exact 
nature of which is not yet made public, but 
which has proved during several months its 
light-giving and resistant properties. The 
cone is formed with three projections or 
ribs running symmetrically from its apex to 
These ribs assume the useful pur- 
pose of strengthening the cone and making 
it practically rigid. Strips of metallic 


its base. 


| gauze of a width equal to the depth of the 


cone are cut into triangular pieces, of such 
a form that, when bent andthe edges turned, 
three of them put together make up the 
The pieces are then fused together 
at the edge by the oxyhydrogen blow-pipe, 


hood. 






Standard inside diam.of tire 





Jaws hardened & ground + ‘| 
at 


0.040, ———s 
0.047, » 
0.053, : | 
0.060, a 
0.066 ; . a 
a eee . SS 


R WHEELS AND TIREs. 


immediately brought to a vivid state of in- 
candescence, giving an illuminating efti- 
ciency, with a burner consuming 7 feet per 
hour of 6 candles per foot of gas. There 
is no visible flame upon the surface of the 
gauze, and the brilliancy of the light attests 
to the perfection of combustion. A shade 
surmounting the globe adapts this form 
especially to domestic use. 

In a modification of this ‘* Star” lamp the 
heated air rises through a metal chimney, 
surrounded by larger tubes that serve to 
carry downwards the gas and air supply 
into the glass globe beneath, where they mix, 
and, ascending through the gauze, become 
ignited. This form is intended particularly 
for more powerful illumination than is gen- 
erally required for house lighting. 

Mr. Dredge writes this will be the first 
occasion in which the Sellon light has been 
United Sates. He is confident 
the Sellon method of lighting, owing to its 


seen in the 


efficiency and cheapness, will prove a strong | 


rival to the electric light for household 
and many other purposes, while available 
in a wide range of cases where the latter is 
not. 

+ ee 


Sketch of the Life of George Draper. 
George Draper, of Hopedale, Mass., the 


well-known manufacturer, died at the United 
States Hotel in Boston last Tuesday. He 


will be greatly missed by a large circle of 
acquaintances and by those who had bus!- 


The | 
stoutness and rigidity of the cones adapts | 





ness relations with him. 
born in Weston. When a young 
occupied positions as overseer in cotton 
mills in Uxbridge, Palmer and Lowell. In 
1843 he became designer for the well-known 
house of Edward Harris & Co., of Woon- 
socket, R. I., and afterwards held the posi- 
tion of superintendent of the Otis Company 
at Ware. In 1852 he joined his brother, E. 
D. Draper, at Hopedale, in the business of 


Mr. Draper was 
man he 


manufacturing temples for weaving, which 
tinally—under Mr. Draper’s management— 
grew into the large enterprises now located 


at Hopedale. 
a 


Removing Gas and Smoke from Black- 


smith Shops. 


Discussing, at the Washington Meeting 
of Mechanical Engineers, topical question 
39, Mr. AtMonp said: It would seem to 
me that coking the coal before it is put 
to use would be the best thing to do. That 
was done in the Howard Agricultural 
Works in England with all their soft coal, 
and I remember no from 
smoke in their shops, in which there were 
300 blacksmiths. They 
under their boilers, so as to get considera- 
ble heat out of the coal first. I am doing a 
similar thing ina small way in my practice, 
with good results. 

Mr. BarNaBy : 
I think it is a very good thing to coke the 
coal. 


inconvenience 


coked the coal 


Where you use soft coal, 


With us it seems to work very satis- 
factorily. We buy the coal already coked, 
which I think is the most satisfactory way. 

Mr. TILpEN: 
use a method by which they are enabled to 
get rid of the gas and smoke in the black- 
smith shops, simply by deflecting the por- 
tion of the blast used for the forge into the 


At one large works they 


chimney, having a hood directly over the 
chimney, and creating a draft in that way. 

Mr. Towne: 
connection 


The blacksmith shop in 
with the Charlestown navy 
yard, where I was for two years during the 
war, was perhaps the cleanest and best ven- 
tilated in the country. There was a stack 
located at one side of the building, and un- 
derground flues were led from the shop, 
connected with which were the forges and 
a sheet-iron connection made there, in con- 
nection with the hood over the forge, with 
a pipe leading down into the underground 
flues, and those connecting with the stack 
at its base; and at that point there was an 
artificial ventilator, produced by a fire, if I 
remember correctly, which supplemented 
the warm air from the forges. 
ene 


Governor Gordon, of Georgia, is getting 
a boom, because, on his way from Macon 





to Monticello to attend a railroad picnic, he 
acted as engineer of the locomotive that 
pulled the train. It appears to us that if 
newspaper reporters who retail such gush 
as this could only see how superlatively 
silly it was, they would ‘let up” on it. 
Governor Gordon may be a very smart man 
in his way; but he don’t half as 
much about running a locomotive as a loco- 


know 


motive engineer knows about doing the 
job. This silly talk about 

running locomotives, and 
great public dignitaries starting up engines 


Governor’s 


‘* governors ” 
at fairs and expositions is enough to make 
sensible people tired. ‘* Every one to his 
trade” Just, to 
change the subject, -imagine a boom for 


is a very good motto. 
that engineer upon the strength of the fact 
that the Governor held his hand in subjee- 


tion while he signed some important bill! 
ee 


American Society of Civil Engineers, 


This society will hold its annual conven- 





tion in New York, beginning July 1. An 
informal meeting will be held at the rooms 
of the society, 127 East 23d street, on the 
evening of Thursday, June 30. There will 
| be several excursions and a banquet durimg 
| the time of the meeting. 
le 
According to recent decisions of the 
Treasury Department 45 per cent., ad valo- 
rem must be paid on iron crauk shafts ; 
they come under the head of manufactures 
of iron. Steel shafts are dutiable at the rate 
of 34 cents per pound. 








Steel vs. Iron for Boilers. 

In the discussion growing out of one of Mr. 
Emery’s papers read before the Mechanical 
Engineers at Washington, .Jos. MorGan, 
Jr., of the Cambria Iron Company, said: 
Mr. Emery says steel can no longer be con- 
sidered do not think 
handled steel 


better than iron. I 


any boiler maker who ever 
and iron as it ordinarily comes from the 
mill would say iron was better than steel. 
There is no reason in the world why men 
making steel boiler plates should not be as 
other Within 


the last eight or ten years there has been a 


conscientious as any men. 


great advance in the metallurgy of steel in 


the direction of cheapening the material. | 


Mr. Wellman has been one of the pioneers in | 


that direction. At our works we have de- 
veloped another method by dephosphorizing 
pig iron and getting stock in that way. I 
think the steel 
cheaper markets and be conscientious at the 


men are able to meet the 
same time. 

There is one misconception of the reason 
why thick plates are not as good as thin 
ones, which seems to run through all the 
literature 
was made that to make a good thick plate 


on the subject. The statement 
it is necessary to raise the carbon to get the 
This 


proper amount of work is put on the ingot. 


tensile strength. is not the case if a 
If a proper sized ingot is used and a proper 
amount of reduction is put upon it, an inch 
plate will certainly show as good quality as 
a quarter-inch plate made with the same 
relative reduction. It is not therefore neces- 
sary to use higher carbon in thick plates. 
Me. Stiruina: It is rather late in the day 
Ten 
years ago that question was settled com- 


for Mr. Emery to say what he does. 


pletely, and the locomotive men are using 
Of the two 
or three hundred locomotives in my charge 


steel plates entirely for boilers. 


eight years ago I am sure there was not an 
iron plate in any one of them. I had ocea- 
few months 

accepting 
iron 


sion to order boilers a 
and had hesitation in 
from any of three 
feeling perfect confidence I would get steel 
of the quality necessary for the work. 

Mr. Strona: I was talking a short time ago 


some 
ago, no 


steel one works, 


with the mechanical engineer of one of our 
leading railroads, and I asked him if there 
was anv trouble about getting steel plates to 
He said no; that 
their specifications were very rigid and very 


meet their specifications. 


stringent in their requirements in regard to 
the quality of the steel as well as the thick- 
but that they found no 
difficulty whatever in getting plates to meet 


ness of the plates; 


those requirements, not only from one mill, 
but from quite a number of mills. Iam 
now building boilers in which we require 
very thorough handling. We 

work The furnaces 
rugated and the shells are 


press our 


with dies. are 


welded. 


cor- 
We 
have to have work that will stand welding, 
corrugating and flanging, without cracking. 
We do that work with steel with the utmost 
than 


so iron 


The manufacturers of these 


assurance; more with any 
we could get. 
corrugated furnaces in England when they 
first started attempted to use iron plate, 
and found they could not depend upon it. 
They then began to roll steel plates the 
right size. Since they have adopted steel 
they have had very little trouble with their 
Before that they never knew 
when they were going to have a blister ona 
There is no difficulty about weld- 


We can weld better with steel to-day 


furnaces. 


furnace. 
ing. 
than with iron 

In regard to the 
steel matter, while Mr. Stirling is undoubt- 


PRESIDENT BABCOCK : 


edly correct, so far as boiler makers are 


concerned, who have had enough = ex- 
perience to know that steel is better than 
iron, yet there is a great deal of prejudice 
against steel and in favor of iron. I happen to 
know of a case in which a company build- 


ing a mill for the purpose of manufacturing 





steel put in their specifications for boilers, | 


that the boiler shells be made of 


wrought-iron! 
Mr. Emery: On the subject of steel I quite 
agree with all the speakers. 


must 


It is a matter 
hat needed to be brought up and enforced 
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on all here present. 
we have three 


It will not do to say | 
manufacturers we can de- 
pend upon. We have thirty we cannot 
depend upon. In building boilers for the | 
Government, and being obliged to take who- 
ever bids, we cannot put steel in the speci- 


fications. Some of the best boiler makers 


in the country do not recommend steel in | 
any case, because, in order to compete, the 
cheap makers are called in. It is the tre- | 
which the | 


mendous competition 
| 
danger, and that is the point to which I 


causes 
have directed my remarks, not but what 1 
know steel is better, and not but what 1 
would prefer it, but under certain condi- 
tions it is very hard to obtain it. 
ape 
Car Wheel Irons. 


By Ropert E. MAsrers. 


has had _ thirty-one 
years’ practical experience in the mixture 
of metals and manufacture of chilled cast- 
ironcar wheels, and over twenty years of 
that time with a firm who claim to make 
wheel in the market, re- 
marked a short time ago to me: ‘‘ No one 
has succeeded in making cast-iron 
wheels with a uniform chill.” There are 
some causes for this, which relate wholly 
to certain elements in the iron that, thus 
far, it seems impossible to avoid or explain ; 
but there are other causes which can be de- 


A gentleman who 


the best cast-iron 


ever 


termined, and therefore avoided, chief 
among which are the grades of iron fur- 


nished, their mixture in the cupola, and the 
pouring of the wheels. 

The Ramapo Wheel Company, the Lob- 
dell Car Wheel Company, the Knoxville 
Car Wheel and Foundry Company, anda 
few other manufacturers of car wheels, 
have either blast furnaces of their own, or 
have arrangements with blast furnace com- 
panies to furnish them with regular ship- 
of the of suitable 
grades, of good cold blast charcoal irons, as 
near uniform as possible. If all car wheel 
makers would adopt this plan, the mixtures 
could be more thoroughly studied, and the 
perfection of chilled cast-iron car wheels 
nearer attained. Even then the least 
change at the blast furnace in the mixing of 
the ores, or grading of the iron, is likely to 
upset all the calculations of the foundry- 
man, 

It takes but very little change at the 
wheel cupola to effect a great change inthe 
production. A lighter or heavier blast, a 
difference in the fuel, or in the quality and 
quantity of the wheels used, or even an 
alteration in the temper of the sand bottom 
in the cupola will make a change in the 
wheels from what they were in the previ- 
ous heat, even if the mixture is exactly the 
same. 

Some firms have experimented with an- | 
thracite and coke irons, or a mixture of | 
anthracite and coke and cold blast charcoal | 
irons, but we have no record as to the re-| 
sult. 
where they are used to any great extent, is, 
the majority of them take away the chill-| 
The 
best test of any wheel is the actual service 
it gives; and I believe there is no wheel su- 
perior or equal to a cast-iron wheel made | 
from good cold blast charcoal iron, under | 
the proper conditions. The chill is harder, | 
and more uniform, and, if not too deep, is | 
not so liable to flake or spaw] off in service, 
while the body of the wheel is soft and 


strong. 


ments same brands, 


be 





The great trouble with coke irons, 


ing properties of the charcoal irons. 


| 


226,000 miles is the highest actual 
record that I know of for any cast wheel, 
and this mileage was obtained from a 33” 


wheel (of the kind spoken of) under a} 
sleeping car. 

A great deal has been said about the | 
line between the chill and the gray iron 


being too clearly defined, some claiming 
that the chill iron ought shoot ir- 
regularly into the gray iron, or in other 
words be interlocked or knitted together. 
This is an old-time idea, and is without 
value, as has been proved by thorough tests 
made by prominent railroad mechanics. 
This kind of a chill presents a good appear- 
ance, but will not give any better service, 


to 


| iron show amore distinct line without a black 


| of fact the harder the chill the more distinct 


| 2’ deep, showing slightly mottled immedi- 
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nor will there be a more complete union of 
the metals than where the chill and the gray 


graphite line between them. I would like 
some one to explain what good a few slender, 
brittle threads or fibers of chilled iron shoot- 
ing into the gray iron is going to do toward 
making a more perfect union, when in point 


the line of separation will be. The most 
serviceable chill that can be made is about 
ately back of line between chill and gray 
iron, and this can be obtained by the proper 
mixing of the metals in the cupola. 

In regard to the depth of chill, there seems 
to be a great difference on this point among 
manufacturers, the chills varying from }’’ to 
1” in depth and some of them chilled the 
whole depth of the tread and mottled all 
the way through the plate and hub. Iron 
of this nature is very desirable in heavy 
ordnance, rolls or hydraulic cylinders, but 
it is hardly the thing for car wheels. I have 
had the views on this question of a number 
of superintendents of motive power and 
master mechanics, and all that I have heard 
express themselves want the chill less than 
4’’ deep. Some of them say as low as }”. 
This latter figure is more than is ever worn 
out in service, but it is hard to obtain so 
light a chill on a wheel and have it even all 
around; there is a greater risk of soft spots, 
and that isone of the weak points in the 
present cast-iron wheel. The soft spots 
wearing more rapidly soon become flat 
places on the tread of the wheel by sliding 
on the rail when the brakes are applied. 
Master mechanics who have given this at- 
tention wanta wheel with less than 3” chill 
on the tread, with an equal amount at the 
angle of the flange and tread, and not have 
the flange chilled clear through, as is the 
case with many wheels, the plate and hub 
of the wheel to be of a soft and strong open- 
grain iron. To produce a wheel of this kind 
requires careful study and skill on the part 
of the foundryman in making the mixtures 
to keep the same amount of chill all through 
the heat. 

The pathway of a foundry foreman is not 
exactly strewn with flowers under the most 
favorable circumstances, and making good 
car wheels by a conscientious foreman de- 
mands constant attention to all the materi- 
als furnished and conditions under which 
they are used. Iron for car wheels ought 
never to be bought in small lots from agents 
or dealers, for it taxes a man’s ingenuity to 
the utmost to produce good results when he 
is furnished with different brands and grades 
of iron in every other car load, embracing 
iron that hasall kinds of chilling tendencies ; 
yet many firms practice this plan and often, 
to save a dollar a ton when purchasing the 
iron, will have five dollars or more a ton 
added to the cost of the product before it 
leaves the machine shop, which could have 
been avoided by getting a better grade of 
iron. It is not a very difficult matter to find 
agents, who know no more about iron than 
a pig does about long division, claim any- 
thing for their iron that you want it to do, 
and if your experience teaches you the re- 
verse of this they will try to convince you 
of what Tom, Dick and Harry did with the 
same iron, and no matter if you are a prac- 
tical man, if you are easily persuaded by 
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work indicated the different grades to be 
used by the grain and color. 

This is out of the question; strictly No. 
1 or any of the soft grades of coke, anthra 
cite and charcoal irons run in all shades 
from a light gray to a dark brown. Iron is 
quoted and classified in the market as No. 
1 and No. 2, ete., ete. We buy them by the 
figure which indicates the grade and must 
so call them when referring to them. But 
the grading of iron spoken of by the writer 
mentioned is a lamentable fact. It 
common occurrence when a firm receives a 
var load of iron, which they have bought 
for No. 1, to find every grade from No. 1 to 
No. 6 in the lot. It looks sometimes as if 
they were short of stock, and just loaded up 
all the odds and ends to fill the order. It is 
in the power of foundrymen to correct this 
order of things by doing as merchants do in 
other lines of business; if the iron is not 
what is claimed for it or what is ordered, 
notify the dealer or agent that you do not 
want it. If all foundrymen would practice 
this it would soon end in iron being evenly 


is a 


graded at the furnaces. We would then 
have better results in the foundries. Until 
this is done, if we wish to obtain satis- 


factory castings from evenly graded mix- 
tures, especially for car wheels, each pig 
must be broken and separated according to 
the grades after it is received atthe foundry 


<> - 


Practical Drawing. 
By J. G. A. MEYER. 
TWENTY-SEVENTH PAPER. 
SHADE LINES.—CONTINUED. 

274. Let A B in Fig. 195 represent the 
ground line,and the lines 7, Z,, drawnin a 
position so that these two lines will meet at 
one point in the line A B, and each line 
forming an angle of 45 degrees with the 
ground line A B. Then will the line Z be 
the vertical and L, the horizontal projection 
of the diagonal of acube. But according to 
Art. 271 the diagonal of a ‘cube represents 
the direction of a ray of light, therefore the 
line Z is the vertical, and 1, the horizontal 
projection of aray of light. Now, 
according to Art. 270 all rays of light are 
drawn parallel, and since each of the lines 
Land L, form an angle of 45 degrees with 
the ground line A B, it follows that any line 
representing the direction of a ray of light 
must form an angle of 45 degrees with the 
ground line or any other horizontal line. 
It may here be remarked that since the 
projection of any ray of light forms an 
angle of 45 degrees with a horizontal line, the 
set square containing the angle of 45 de- 
grees should be used for drawing these pro- 
jections, as indicated in the figure. 

275. Whenever it is necessary to repre- 
sent the rays of light by straight lines it 
should always be understood that these 
lines represent only the direction of the 
light as it falls upon a body, and not any 
particular ray of light. For the sake of 
brevity we shall hereafter call the projection 
of a ray of light, simply, the ray of light. 

276. Every edge of a solid bounded by 
straight surfaces is a line of intersection 
of two bounding surfaces. It has already 
been intimated in Art. 269, that some of these 
surfaces will be illuminated, and others will 


since 





their glib tongue they will succeed in mak- 
ing you feel that your experiments and prac- 
tice have been in vain, and that you don’t un- 
derstand your business. For instance, some 


of them who are blessed with monumental 


cheek will look you right square in the eye 


and tell you they can furnish you with a 


No. 2 iron that is better than any No. 1 you| 
| have ever used, and if the No. 2 is ordered 


and found to be close and even inclined to 
mottle, and they are notified to that effect, 
you have the consolation of reading in their 
reply to your complaint that ‘it looks hard 
but runs soft,” when your operations show 
contrary results. 

A short time ago a writer in the AMERICAN 
Macuinist, in speaking of the different 


grades of iron, said in substance, it was no 
use to speak of them by their numbers, and 
in referring to mixtures for certain classes of 


be in the shade, consequently, in the class 
of solids called polyhedrons, that is, solids 
bounded by straight surfaces, the edges 
which separate illuminated surfaces from 
| the shade surfaces must be represented by 
shade lines. 


orr 


wid. 


The edges which separate illumin- 


ated surfaces must be represented by light 
lines. 

278. There yet remain the edges which 
separute Here then 
the question arises, shall these edges be 
represented by a light line or a shade line? 
| Judging by the working drawings as gener- 
ally made at the present time, it would seem 
that draftsmen would answer this 
question by saying, represent these edges 


two shade surfaces. 


some 


by shade lines, others would say represent 
them by light lines, while a few draftsmen 
would insist that these edges should be rep- 
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resented by a line of medium thickness. 
We say it would seem that such answers 
would be given, because the edges which 
separate shade surfaces are sometimes rep- 
resented by shade lines, at other times by 
light lines, and occasionally by lines of 
medium thickness. But when we remem- 
ber that lines separating shade surfaces are 
seldom shown (except in case of hexagon 
nuts, to which we shall presently call atten- 
tion) because these edges are out of sight, 
it will not seriously hurt or improve the 
drawing, by representing these edges by 
shade lines or otherwise. But if it is a 
question of which is right and which is 
wrong, then in the writer’s opinion it should 
be considered right to represent the edges 
in question by light lines, for the following 
reasons: In the first place, lines separating 
shade surfaces cannot be represented by a 
shade line, because our definition of a shade 
line does not include edges of this kind. 
Even if the definition did admit that these 
edges can be represented by a shade line, 
the fact would still remain that representing 
these edges by a heavy line would spoil the 
beauty of a drawing, and mar its true 
natural effect, when the drawing is shaded 
with a brush. Now in regard to lines of 
medium thickness fhe writer would say that 
since a good looking outline drawing can 
only be produced by making all the 
shade lines of equal thickness, and the light 
lines of equal fineness, the introduction of 
lines of medium thickness would seem to 
indicate that either the draftsman did not 
succeed in making a fine line, or failed to 
make the shade lines of equal thicknesses; in 
short, it would indicate bad workmanship, 
and for this reason the writer believes that 
lines of medium thickness should not be 
hence, the only thing to do, when 
edges which separate shade surfaces are to 
be shown, is to represent these by fine lines. 
This rule we shall adopt. 

279. A line which represents one and the 
same edge in the various projections of a 
solid, must either be a fine line, or 'a shade 
line in all the projections. 

Now, having given the definition of a 
shade line, and principles to 
suide us in determining shade 
lines, and also having 
lished the direction of the rays 
of light, it will be an easy matter 
to determine which of the lines 
of the outline of an object shall 
be shade lines. 


used; 


estab- Ee 


LOCATION OF THE SHADE 
280. Let A B in Fig. 195 be 
the ground line, M the vertical, 


and J the horizontal projection 


LINES. x 


of a prism; it is required to de- A 
termine which of the lines form- 
ing its outline shall be shade 
lines. 
In order to make this subject 
as plain as possible, we have 
drawn lines 7, and /;, which 1/ 
represent the direction of the “4 


rays of light in the vertical pro- 
jection, and the lines /, and /,, 
which represent the direction of 


the rays of light in the hori- 
zontal projection. Now, refer- 


ring to the horizontal 
that the 
directly on the 


projection, we see 
light will fall 
b, and a ¢, 


plainly rays of 
edges a, 
and also on the faces which these edges or 
lines represent. These two faces will inter- 
cept the light and prevent it from falling on 
the faces represented by the lines ef and 
J b,. 
jection, we see at once that the upper base 


Again, referring to the vertical pro- 


is illuminated, and that the lower base is a 
shade surface. Consequently we have three 
of the bounding surfaces of the prism which 
constitute its illuminated part, and three 
surfaces which make up its shade part. 
The edges which separate the light surfaces 
from the shade surfaces must be represented 
by shade lines, and the remaining edges by 
light Thus: the line a, 4, in the 
horizontal projection separates the upper 


lines. 


base and a face or side perpendicular to the 
horizontal plane, both of these surfaces are 
illuminated, and consequently the line a, 4, 
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and also a 4 in the vertical projection, must 
be a light line; on the other hand the line 
e f in the horizontal projection separates the 
upper base, which is illuminated, and a face 
perpendicular to the horizontal plane; this 
face is a shade surface, and consequently 
the line ef must be a shade line. In the 
vertical projection the face a 4c d is illumi- 
nated, and the lower base is a shade surface, 
consequently the line ¢d, which separates 
these surfaces, must be a shade line. In a 
similar manner all the other shade lines are 
determined. By examining the two pro- 
jections it will be seen, that lines which 
represent one and the same edge in both 
projections, are never represented as a shade 
line in one and a light line in the other 
projection, and this is as it should be. See 
Art 279. We draw particular attention to 
this fact, as we shall have occasion to refer 
to it again. 

281. Take another example. Let Fig. 196 
represent the vertical, and Fig. 197 the 
horizontal projection of the same _ prism 
given in the last example; the lines 7, and 


the direction of the ray of light, and the 
same thing can be said of the line a, g; con- 
sequently the faces which the lines c, e, and 
a, g represent, that is, the face cde fand 
the face opposite to it in Fig. 196, do not re- 
ceive the light directly, but will be in a 
medium light. The writer believes that in 
cases of this kind it will be best 
these faces with the illuminated 
and not recognize in outline drawings any 
medium light and shade. 
a drawing is to be shaded, then the medium 
light and shade cannot be left out of con- 
sideration. Lastly, we see in Fig. 197 that 
the face represented by line g ¢, must be a 
and now referring to Fig. 
196, we find the rays of light to indicate that 
the lower base is a shade surface. 


to class 


surfaces, 


Of course, when 


shade surface; 


Hence, 
when a prism occupies a position in space 
as shown by these projections, three of its 
the 
illuminated part of the prism; and one face 
and the lower base the shade part of the 
prism. Now in the horizontal projection 
Fig. 197, we notice that the lines @, ¢,, ¢, é, 


faces and the upper base constitute 
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of the rays of light. All that to be 
said in regard to this outline, is, that the 


need 


edge or line dein Fig. 198 separates two 
shade surfaces. 
ring to Fig. 199. Here the point ¢,, 
represents the end of the edge d e, 


This is easily seen by refer- 
which 
clearly 
shows that this edge separates two shade sur- 
facesrepresented by the lines f/, e, and e, m, 
and therefore the line de in Fig. 198 should, 
according to Art. 278, be a light line, as 
shown. Many draftsmen violate this rule 
the writer, too, is guilty—and represent the 
edge de, as well as the edge ¢ f, by shade 
lines, because in this particular case the 
appearance of the somewhat 
improved without creating confusion. 


drawing is 


288. The vertical projection of a cylinder 
is shown in Fig. 200 and its horizontal pro- 
jection in Fig. 201. In order to determine 
in this case the lines which separate the 
illuminated from the the 
draw in Fig. 201 the rays of 


light ¢, and 7, tangent 


shade part of 
cylinder we 
to the circle, then 
will the points of tangency aand 4, separate 
the illuminated parts. The 
curved represented by the semi- 
circle ae, 6,, being towards the source of 
light, will be the illuminated part, and the 


and shade 


surface 








5 i= P | curved surface represented by the  semi- 
| | ol circle af, b, will be the shade part; con- 
. | 3 sequently the semi-circumference @ fy 4. 
; - must be a shade line, and ae, >, a light 
% line. Some difficulty may be experienced in 
L x drawing the circular shadow line a J, d., 
| ‘3 \ : : because it is not of equal width or thick- 
| r | , ——_ ‘i ness throughout. In the neighborhood of 
——_ | the points of tangency the thickness of the 
% | \‘ I circular shade line should be gradually re- 
( 1 A | 7 | ‘ duced, or made to gradually die away into 
| | the thickness of the illuminated line. Prob- 
re ably the easiest way to draw this line will 
) |e b. be to ink the entire circumference with a 
| fine line, and then retracing several times 
| ‘ that part of the circumference which is to 
| z 6 be’shade-lined; each time that it is to be re- 
t ih s traced, the pen must be set to thicker line, 
r . i and also, each time, a shorter portion of the 
| Big. 195 line should be retraced until the required 
| thickness is obtained. The exact manner 
= of describing this circular shade line can 
hardly be distinctly explained 
and it is only by practice that 
2. “a the student will learn to draw 
fs Us it perfectly. 
5 Pom 2 rs ql ’ \ To tind in Fig. 200 the vertical 
a "| 7 e % hi? : = == 7 \, Y= Dy , projection of the line which 
| \ i! | separates the illuminated and 
| die| 196 XY Z | | | shade part of the cylinder we 
| | ba i ; | | simply draw through the point 
| | a \° e| od . | | 6, (Fig. 200) a line perpendicu- 
| | | Fig. 198 | De | lar to the ground line A #2, thus 
4 | X le | Ml 5 er: 
" “ f d obtaining the line g 4; this line 
n Fig. 200 ad " separates the illuminated and 
> eae, a shade parts of the cylinder. In 
/4 an outline drawing cf a cylin- 
wn b. der the line 6g is never drawn; 
rs we have shown it here simply to 
“2 e2 - A e2 hf. point out the extent of the 
1 " > 1: 2 illuminated part of the cylinder 
A‘. a in its vertical projection. It will 
\ as. ia - a be here be noticed that the line fd 
4 Vig. 201 4 (Fig. 200) is in the shade, but is 
jem ri not a shade line, because it does 
; i. 4 not separate the illuminated and 
shade part of the cylindrical 
surface. Hence in many good work- 


1, the vertical, and the lines /, and /,, the 
horizontal projection of the rays of light, 
and the line A B the ground line. In these 
projections we notice, that although the 
same prism as in the last example is shown, 
its outline differs from the last, because it 
occupies a different position in space, so 
that in this example all the faces of the 
prism will form an angle of 45 degrees with 
the ground line A B. In order to determine 
the shade lines we have simply to decide 
which surfaces make up the illuminated 
part of the prism. Referring to the vertical 
projection, Fig. 196, the direction of the 
rays of light indicate plainly that the upper 
base and the face acd are illuminated, 
because they are towards the source of light. 
In regards to the face ¢ d e f, a peculiarity in 
this case presents itself, for, in referring to 
the horizontal projection, we notice that the 


line c, ¢, (which represents the face cd ef 


in the vertical projection) coincides with 


and a, g are intersections of illuminated 
surfaces, and consequently they must be 
fine lines; the line ¢, g is an intersection 
of upper base and a shade face, and conse- 
quently the line e¢, g must be a shade line, 
the only one in Fig. 197. In Fig. 196 the 
lines bf and e f must be shade lines, because 
these separate illuminated and shade sur- 

It should be remarked here that in 
the vertical projection has to be 
shaded, the line ef should be a fine line, 
and not a shade line, as a heavy line in this 
case would ruin the good effect of the 


faces. 


case 


shading. 

282. If the foregoing is thoroughly un- 
to decide which 
head of a bolt 
Fig. 198 repre- 


derstood it will be easy 
lines of the of the 
should be drawn heavy. 

sents the vertical, and Fig. 199 the hori- 
zontal projection of a hexagon bolt head, 
the lines 7, and /, representing the vertical, 
and the lines /,, 7, the horizontal projection 


outline 


ing drawings the outlines of a shaft or other 
cylindrical surfaces, running parallel to the 
axis, are never represented by shade lines. 
Again referring to Fig. 200, we plainly see 
that the lower base of the cylinder is a 
shade surface, and therefore the line ¢ d 
must be a shade line. The upper base is an 
illuminated surface, and therefore the line 
ef must be a fine line. From this we learn 
that in representing a shaft or other cylin- 
drical surface only one line in one projec 
tion can be a shade line, and that is the 
line representing one of its ends; in the 
other projection one-half of its circumfer 
ence is a shade line. 
Be 

In the tower of the Singer Manufacturing 
Company’s works, Kilbowie, a monster clock 
has been fitted ; it has four illuminated dials, 
composed of iron and glass, each 26 feet in 
diameter. The main wheel is 26 inches in 
diameter, and the pendulum ball weighs 
about 670 pounds. 
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LETTERS FROM PRACTICAL MEN, 





Testing Steam Gauges by the Use of an 
Inspirator, 


Editor American Machinist: 

Some time ago we had a number of steam 
gauges to test and repair. Our test pump 
being somewhat leaky, and having no time 
to put it in order, the thought struck us 
that we could use an ordinary No. 7} Han- 
cock inspirator, connected to a steam boiler, 
to do our work, with the only difference 
that the discharge pipe, instead of leading 
into a boiler, was attached to a horizontal 
piece of pipe, the same size as discharge of 
inspirator, having in its length a number of 
T connections, about 8” to 12” apart (accord- 


ing to size and number of gauges), with an | 
had a} 


elbow at its farther end. Each T 
stop-cock attached, so as to admit of one or 
all being shut off. 
screwed to the first stop-cock ; the gauges 


The standard gauge was 


to be tested successively on the other stop- 
cocks in a line. 

The inspirator was then started, and the 
overflow valve closed by degrees, until the 
accumulation of pressure caused all the 
gauges to rise slowly. They could be 
brought to any required pressure, depend- 
ing upon pressure in boiler, without any 
trembling or running down, as is the case 
with most test pumps, thus enabling one to 
adjust any number of gauges at the same 
time. By closing the overflow valve one- 
eighth of a turn, the pressure could be in- 
creased 10 Ibs. or more. 

We have found that the Hancock inspira- 
tor gives fully 15 lbs. over boiler pressure ; 
thus, with a boiler having 80 Ibs. pressure, 
you can force to 95 lbs. or more. We 

‘think this method of testing very conveni- 
ent for those who have access to a steam 
boiler. Of course, any other good injector 
could be used in the same way; there are 
those specially made that will force against 
three times the boiler pressure. 

This may not be original; but so far we 
have not heard of its being used in this 
manner. We hope this may prove to be of 
value to some one who may find himself in 
the same fix we were in. 

J. Bucnet & Bro. 

New Orleans, La. 


To Clean Brass, 
Editor American Machinist : 

I think the following will be of some use 
to those who inquire how to clean brass: 
For brass that gets warm use ‘‘ star candle,” 
leaving on two or three hours and then 
rubbing off. 

For cold brass use salt and vinegar; or 
one ounce of camphor gum, two ounces 
alcohol, two ounces spirits ammonia, four 
ounces spirits turpentine, one pound star 
candles, one pound tallow, one pound trip- 
oli. To mix, first dissolve the camphor 
gum in the alcohol, then melt the other 
ingredients and mix. ENGINEER. 

ee - 

Calculation Instrument and Tables, 


Topical Query, No. 46, being under con- 
sideration by the Mechanical Engineers at 
Washington, the secretary read a memo- 
randum from Fred. A. Halsey, of the Rand 
Drill Company, calling attention to the slide 
rule, as a time-saving instrument in the 
drawing room. 

Mr. Towne: The slide rule is a tool that 
was in use 50 or 75 years ago, went out of 
It is 
very useful in many kinds of work, espe- 


use and is now coming back again. 


cially where absolute precision is not re- 
quired. For 
tractions, multiplications and divisions, my 
attention called to a book of tables 
published in Germany, Crelle’s tables, which 
I found obtainable in New York. These 


troublesome additions, sub- 


was 





AMERICAN 


measuring and have come to the conclusion 
it is difficult to induce men having any 
mathematical ability, ‘o substitute a ma- 
chine for mental operations. I have made 
/'many implements for the purpose, but 
never succeeded in selling them. 

Mr. Emery: The most efficient kind of 


slide rule is probably that made by the late | 


Mr. Nystrom, which is simply a segment 
with curves upon it; and the accuracy de- 


pends upon the accuracy with which those | 
| In making an examination into the merits | 


curves are traced. Any one who has ever 
seen Mr. Nystrom use it could see it saved 
a great deal of mental effort in 


calculations. 
“=>. - — 


It seems almost unaccountable, yet it is 
stated on authority that is not doubted, that 
| there are 459 brakemen killed annually in 
|the United States, while 4,088 are crippled 
| for life and 13,770 are painfully injured, all 
in coupling cars. According to the same 
authority—L. 8. Coffin, Railroad Commis- 
sioner of Iowa—760 brakemen are killed 
annually while using the hand brake. A 
railroad brakeman should feel entirely safe 
if he could swap his job for a leading posi- 
tion in a nitro-glycerine factory. 

ape 


‘“‘The United States Patent Laws.” 


By R. G. DuBots. 


As the whole manufacturing interests of 
the United States are based upon our patent 
system, it is thought that a few remarks 
about our laws in comparison with those of 
Great Britain might be interesting to your 
readers, and might also serve to relieve 
them of some erroneous impressions possi- 
bly made by the article entitled ‘ The 
United States Patent Laws,” which ap- 
peared in your issue of May 28. 

In this article your correspondent holds 
that the adoption of the English system by 
the United States would be advisable as a 
matter of economy and better protection to 
the inventor, and I will now endeavor to 
compare the two systems and leave the 
readers of the AMERICAN MACHINIST to draw 
their own conclusions. 

As stated by the Hon. Orville H. Platt, 
in the United States Senate, ‘‘ the passage 
of the act of 1836, creating the Patent Office, 
marks the most important epoch, if not the 
most important event in the history of our 
Government from the Constitution until the 
War of the Rebellion. All history confirms 
us in the conclusion that it is the develop- 
ment of the mechanic arts, of the industries 
of a country, which brings to it greatness 
and power and glory. No purely agricul- 
tural, pastoral people ever achieved any 
high standing among the nations of the 
earth.” 

We will now follow the inventor in his 
endeavors to obtain a United States patent 
upon a new and useful device which he 
has perfected. 


intricate | 
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| 


to employ an attorney. 

But the examination made by the Patent 
Office is much more thorough, as it extends 
through all the patents of the world, and 
| takes in everything ever published, and the 
| patentee is thus given an insight into the 

state of the art to which his invention 

belongs, and knows about on what ground 
he stands before still further investing his 
time and capital. 


of the invention the examiner is obliged to 
examine any cases which may be pending 
at the time, and should he find something 
like the case in hand, an interference would 


would be given an opportunity of proving 
priority. These interference 
are necessarily expensive and delaying, but 
it is much better and cheaper to have the 


patents to different parties and afterward 
have the case settled by court, as done in 
England. 

In Great Britain patents are granted for a 
term of fourteen years and cost $750. No 
preliminary examination as to novelty and 
merits is made, but a patent is granted upon 
apy invention without discrimination, and 
the question of novelty and merit is left to 
the court. 

When the U. 8S. Patent Office was first es- 
tablished by Thomas Jefferson, an examina- 
tion was made into the merits of every case 
before a patent would be granted, Mr. 
Jefferson personally superintending the 
matter, taking a great interest in the work. 
But after the control of the Patent Office 
passed out of his hands, an act was passed 
by Congress making the rules governing the 
issuance of patents like those of Great 
Britain, greatly to his displeasure, as _ will 
be observed by the following letter written 
by him in 1813. 

Instead of refusing a patent in the first 
instance, as the board was authorized to do, 
the patent now issues, of course, subject to 
be declared void on such principles as 
should be established by the courts of law. 
This business, however, is but little analo- 
gous to their course of reading, since we 
might in vain turn over all the lubberly 
volumes of the law, to finda single ray which 
would lighten the path of the mechanic or 
mathematician ; it is more within the infor- 
mation of a board of academical professors; 
and a previous refusal of a patent would 
better guard our citizen against harassment 
of lawsuits. But England had given it to 
her judges, and the usual predominancy of 
her example carried it to ours. 

Thus it will be seen that the founder of 
the Patent Office advocated a careful pre- 
liminary search as to the novelty of a patent 
in order that the patentee might know 


thereby understandingly build upon them. 
Should we adopt the English system it 





In applying fora U. 8S. patent the great 
question to be settled is whether the inven- | 
tion is new and at the same time useful, and | 
this question may be determined by the 
inventor’s attorney or by the corps of ex- 
aminers in the Patent Office. The attor- 
ney’s search can only extend through the 
U. 8. patents, as the foreign patents are not 
classified, and a search among them would 
be almost an endless task. For making a 
preliminary examination as to novelty, at- 
torneys of good standing usually charge 
five dollars, and experience has proven that | 
a large proportion of the inventions sent 
them have been reported upon adversely. 
I am speaking now of reliable attorneys, and 
not those who advertise to report as to) 
patentability free or do business on the con- 
tingent or ‘‘no patent no pay” plan. For 





tables are equally valuable for professional 
and commercial work. 

Mr. Ricuarps: I regard the slide rule as 
principally useful in making rough esti- 


mates, 

Mr. Bonn: I have known of the slide 
rule being used with great facility in ex- 
and cube and 


tracting the roots 


estimating logarithms. 


square 


Mr. Scorr: I have had a good deal of ex- 
perience in manufacturing appliances for 
' 


a preliminary search an attorney only needs | 
a rough, inexpensive sketch or model, but 
before a case will be officially examined by 
the Patent Office, the inventor must present 
skillfully prepared drawings and specifica- | 
tions, and pay a fee of fifteen dollars instead | 
of five. In order to prepare the case ac- 
cording to the rules and regulations of the 
Patent Office, a knowledge of them must be 
acquired, and also a knowledge of the laws 
governing the scope and validity of patents, 


tection in order to check the number of 
patents granted, and thereby prevent a vast 
number of duplicates from being issued. Our 
system gives the poor machinist and black- 
smith almost an equal chance with the rich, 
for out of a few weeks’ earnings a man of 


protection in America, while in 
England, where the Government charge is 
twenty times this amount, the poor mechanic 
is almost entirely shut out. 

The records of the English Patent Office 


| show that the majority of patents granted 


are to rich men or corporations, while the 
records of the U. 8. Patent Office and the 
experience of American patent attorneys 
prove that the majority of U. 8S. patents are 
granted to poor mechanics. 

In America, hundreds of our most wealthy 
citizens were mechanics who 
have risen to the highest ranks by the 
efforts of their inventive faculties which 
have been rewarded by our patent system. 
For the very reasonable sums of thirty-five 
dollars for Government fees, and thirty-five 
dollars for attorney’s fees, the inventor has 
a careful search made in the U.S. Patent 
Office prior to the issuance of his patent, 
and is thereby informed of the scope of his 


once poor 


and for this reason the inventor is obliged 


be declared and the conflicting applicants | 


proceedings | 


question of priority settled at the beginning | 
by the Patent Office than to issue duplicate | 


invention, so that when he gets his patent 
and invests his capital he does so knowing 
whether he is building upon granite or upon 
sand. Of course there are exceptions and 
mistakes in everything, and occasionally 
patents are granted which are not good, but 
the majority of them are carefully examined 
before going to issue, and their scope can 
easily be determined by inspection of the 
records. It is true that when the patent is 
brought into court the Patent Office pro- 
ceedings have to be gone over again, but the 
court and the attorneys depend largely and 
are assisted greatly by the Patent Office ex. 
amination. And this is owing to the fact 
that the official examiners have better facili- 
ities for muking a search as to novelty 
than any attorney is afforded. In a treatise 
on British patent law by one of the leading 
solicitors of patents in Great Britain, ap- 
pears the following : 

The inventor will have ample opportunity 
of finding out whether his invention be new, 
if he introduce it to the trade at large, or if 
he apply for a United States patent. In this 
latter case, the American Government will 
make the search for him, and in a far more 
thorough manner than any patent agent or 
private individual can. 

Your correspondent before mentioned 
inadvertently furnishes a splendid argument 
against depending upon the courts to settle 
the question of priority after a patent is 
‘granted instead of having the question 
previously brought up in the Patent Office. 

At present the records of the Patent 
Office show that only one man in fifty is 
thrown into interference with a pending ap- 
plication for the same device, and the 
records still further show that one-third the 
total number of applications filed are per- 
manently rejected for want of novelty, but 
in spite of all this your correspondent would 
drive every inventor to the ‘‘ enormous cost 
and endless machinery of an infringement 
suit in a Federal Court,” and he still further 
says that ‘‘no poor man can think of 
maintaining his patent monopoly in the 
Federal Courts; the expense is too immense 
and the decisions of the court are so uncer- 
tain on the same state of facts. It seems to 
be not so much the merits of the patent 
which preponderates the court’s decision, 
as does the ‘eminent’ reputation and the 
high price of the lawyer.” 

Imagine every patentee hiring an eminent 
lawyer at one hundred dollars a day to go 
before the courts with no possible show of 
success, to settle what is now disposed of in 
the Patent Office in the majority of cases for 
less than one hundred dollars. 

Fancy all of our poor patentees being 
compelled to submit in every instance to the 





when his actions were safe and lawful, and | 


would be necessary to charge about twelve | 
hundred dollars for seventeen years’ pro- | 


ordinary circumstances can save enough to | 
obtain 


tyranny of a judge who only decides upon 
the prominence of the attorney, and not upon 
the merits of the case. While your corre- 
spondent condemns the courts, yet he would 
have the merits of all patentcuses settled by 
them! 

When priority has been determined in the 
Patent Office by an interference proceeding, 
in nine cases out of ten the contest is per- 
manently dropped. 

Fortunes are often made out of patents 
before they are brought into court by in- 
fringement suits. 

Your correspondent says that ‘ the patent 
agents at Washington seem banded together 
for the purpose of stating such matters as 
facts which will bring money into their 
pockets.” Tomy knowledge there are no 
bands of union between the patent solicitors 
at Washington. There is no association or 
society for the maintenance of high prices, 
and it is absurd to suppose that there would 
be one for dishonest purposes; but it has 
been wisely suggested by some of the jead- 
ing attorneys in Washington, and elsewhere 
that a society for the maintenance of a high 
standard of honesty and excellence would 
be beneficial to 
country. 


themselves as well as the 


In all professions there are the honest and 
dishonest, but any attorney who is anxious 
to increase his practice would be governed 
only by a desire to make the best interests 
of his clients his own. 

Any examiner in the patent office is liable 
atany moment to have his official head 
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hopped off, which has the good effect of 
naking them careful in their actions. And 
t is a notable fact that with all the nu- 
1erous Commissioners who have within the 
ist ten years taken charge of the patent 
iflice, none have been able to discover any 
lishonesty practiced by their predecessors. 

Nearly every case filed in the Patent Office 
; rejected at least once by the examiners, 
ind the attorney or agent who is prosecuting 
he case is compelled to file amendments and 

rguments for his client. 
involves considerable work, and in order to 
ve successful, it also necessitates a thorough 
knowledge of patent law, and with certain 
tirms such proceedings involve a great Ceal 
f work which adds to the expense of prose- 
‘uting a case, and makes them in a measure 
arn their money, and reduces their profits, 
and they of course advocate the adoption of 
the-English system, in which no such labor 
is necessary. 

All they would then be required to do 
would be to prepare the case, and lodge it 
in the patent office at very little expenditure 
of labor. 

If Congress would add to the annual ap- 
propriation for the patent office four per cent. 
of the two millions profit which have been 
jurned into the U.S. Treasury by the Patent 
Office, more and better examiners could be 
employed and our whole system perfected 
to such an extent little or no 
‘oom for complaint about the validity of a 
patent when issued. 


as to leave 


——--_—_¢@pe————— 


Tools for Drilling Small, Deep Holes 
in Steel. 
» 

This question came up before the Me- 
chanical Engineers at their Washington 
meeting, as Topical Query, No. 45, which 
read as follows: ‘‘ What is the best method 
and form of tool for drilling small, deep 
holes in steel; say a hole $ inch in diameter 
drilled four feet into end of a steel shaft ?” 

Mr. Towne said: The question arose in 
this way: There was occasion to drill a hole 
of the dimensions here indicated, and on 
making inquiry I was surprised to find very 
little information obtainable on the subject. 
So I infer it is not usual to have to drill 
small deep holes in metal. The trouble is 
quite complex. 
metal it becomes a question how you will 
supply oil to the point of the drill, and how 
you will get the chips back again. In addi- 
tion, the friction of the tool against the 


sides of the hole becomes very large and | 


there is danger of twisting off the drill. 


Mr. Bono: We have at the Pratt & Whit-| 


ney works an arrangement which has work- 
The data which I 
took just before leaving were: One-half 
inch, 20 inches per hour in lengths of about 
The drill was put through con- 


ed very successfully. 


26 inches. 
tinuously and not withdrawn until the hole 
It was a single-lipped drill; a 
solid drill with a groove cut spirally on one 


was made. 


side, and on the opposite side, to coincide 
with the ordinary twist drill, there was an 
arrangement for an oil channel and a piece 
of steel soldered on to make the channel oil- 
tight. 
of the drill by means of a pump carried 
by an independent belt. Each man hada 


separate pump giving a continuous flow of 
There was a pressure of from 100 to 


oil. 
200 pounds per square inch. 
chips came out. The oil 
point of the drill. 
ure insures the delivery of the oil, and at 
the same time carries the chips back to the 
mouth of the hole. 
drill gun barrels 


and there is so little metal to 


much. 


In the AMERICAN Macuinist of March 27, 
Bb. 
Landis describing a system for drilling such 


1886, there was an article by Mr. A. 
holes. 
complished by working it through at the 


end of the spindle, 





This of course | 


As you get deep into the | 


The oil was forced through the center | 


The oil went 
in the opposite groove from that where the 
is carried to the 
The tremendous press- 


We have attempted to 
.25 inch in diameter, and 
have done so in lengths up to thirty inches; | 
but the drill has a great tendency to twist, 
stand this 
strain that so far we have not accomplished 


The introduction of the oil was ac- 


The oi) entered around 
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the outside of a thin shell. Our method 
| seems to present fewer difficulties. 

| Mr.Suppree: I witnessed the operation of 
|drilling a hole about three feet deep and 
| three-eighths of an inch in diameter. I do 
| not recollect entirely what were the details, 
| but I know the drilling was done by weld- 
| ing an ordinary twist drill to,the end of a 
| wrought-iron shank. The shank was, I 
| think, about a quarter of an inch in diam- 
| eter. 
| 


The drill was supported at the end, 
and held so that it could be frequently with- 
|drawn and the hole lubricated. In this 
case it was not essential that the hole should 
| be perfectly true and smooth, but merely 
|that the drill should be gotten through, 
without deviating very greatly from the 
center of the rod, and without risk of 
breaking the drill off in the hole. Two or 
three rods were drilled successfully in this 





manner. 

Mr. Emery: I suppose in all these cases 
the work turns and the drill is stationary ? 

Mr. SuppLtee: That was the case. 

Mr. Bonp: That was the case in Hart- 
ford also. 

——— 0 /aDbe 
Hawley’s Adjustable Foundry Clamp. 





The device which we illustrate herewith we 
| feel assured is one that will be appreciated in 
every foundry in the country. Its use will 
}avoid the waste of a good deal of time in 
looking up clamps for flasks, and in finding 
or making wedges and blocks for clamps too 
large for the work. It will, it would ap- 
pear, cost less to provide a foundry doing 
general work with an outfit of these clamps 
than witha sufficient number of the ordinary 
kind, with this clamp a much 
smaller number will be required. 

These clamps are made of malleable iron, 
and of such form as to be strong, and at the 
same time light. They can be instantly ad- 
justed as to size by inches, and when hooked 


because 


ADJUSTABLE FouNDRY CLAMP. 





together are practically the same as a solid 
iclamp. For example, three sizes will give 
a range from 7$ inches to 24 inches. It 
will, from this, be seen that one of these 
clamps will take the place of from seven 
to ten of the ordinary kind. 

The manufacturers are the & 
Barnes Manufacturing Company, 103 Cham- 
| bers street, New York. 

: ~o- : 
Discussion of Paper on * Education of 

Intuition,’ at Washington Meeting of 

Mechanical Engineers, 


Moore 


In the discussion of the paper presented 
by Mr. Hawkins, published in full in the 
| AMERICAN Macuinist of June 11, C. A. 
| Smith presented a memorandum, substan- 
| tially as follows : 
| There 
land written 


said 
inetfi- 


be ¢ deal 
the 


ciency ” of the technical schools, as well as 


seems to 1 great 


about ** practical 


|that of the student, as he seeks an entrance 
linto the arena of ‘* practical mechanics.” 
I will not deny that a great deal that is said 
is true. I will not deny that many a young 
‘“mechanical engineer,” so called, is fre- 


quently disappointed, when he discovers 
that he cannot step directly from the ros- 
trum of commencement day into the posi- 


| tion of superintendent of some prosperous 
»} manufacturing but must 
content himself for a while by weighing 
Nor will I 
deny that these young men have acquired 


establishment, 
castings or making tracings. 
their diplomas honestly, and by hard labor 


or ten hours per day, but 
fourteen to eighteen hours. 


not eight 
oftener from 
But in all the discussions relating to this 


subject one immutable law of nature seems 
to be generally lost sight of, or left out of 
consideration, and that is the fact that man 
is limited in his abilities, and consequently it 
>| takes time to accomplish a certain result. 
The of to acquire 


abilities individuals 
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| 
knowledge vary very much; but to expect | 
the most capable man, at the age of enter-| 
ing college, to acquire a sufficient amount of | 
knowledge in a few years’ course of studies, 
to make him a successful designer of ma- 
chinery or manager of a factory, is simply 
thoughtless in the extreme, to say the least. 
Let any man considered a fair 
designer stop a few minutes, and count up 
the number of years that 
those 


who is 


‘*on his fingers” 
were required for him to acquire 
qualifications which he now considers es- 
sential in a good designer. Perhaps he can 
count them on his fingers, and perhaps he 
cannot. 

The fact is that four years 1s much too 
short a time to educate a young man up to 
be a full-fledged mechanical engineer. Four 
for the collegiate 
course, but the knowledge gained there is 
not all that is required. 
struction received at college is deficient in 
this respect, that it leaves the student under 
the impression that all he has to do, after 


years may be enough 


Perhaps the in- 


he receives his diploma, is to walk out upon 
this broad land and take possession of all he 
can survey; totell the Fultons, the Stephen- 
sons, the Watts, the Eadses, and the Erics- 
sons to step out of his way, as he is ready 
to show them ‘a thing ortwo.” The young 
man should be given to understand that 
what he learns in college is not the end, 
but only the beginning of his studies in 
mechanical engineering. I know at 
one man who had the interest of his pupils 
at heart in this respect. There is many a 
man throughout the land who will never 
forget the kind appeals and the Sunday 
afternoon talks of Dr. John M. Gregory, 
formerly of Illinois. 

The college can only equip the student 
with a good set of tools, as it were, with 
which he may start in his life work. After 
he graduates he is prepared—at least 
should be 


least 


he 
to go into practical life and 

learn, not the 

requisites of a good designer. 
are, a thor- 
ough knowledge of the ma- 
chinist’s trade, foundry prac- 
tice, pattern making, black- 
smithing, ete. The more of 
each he can get, the more 
valuable he will be as a de- 
The technical schools and colleges 


teach, other 


Some of these 


signer. 
give instruction in most of these branches, 
but they cannot do more than give the 
pupil a start in this direction—simply point 
out the way in his future studies and then 
bid him God-speed. The college course is 
too short to do more. For a man to bea 
successful engineer and designer he must 
have a fair knowledge of mathematics in all 
its branches, pure and applied, including 
mechanics in its various subdivisions; also 
the natural 1 certain extent. 
The more can get of each the better. 
These he should get in the college, as he 
The 
remainder of the requisite knowledge he 


sciences to ¢ 


he 
can get them nowhere else so well. 


must get in the world of competition, and it 
is there where the ‘* mechanical intuition” 
must be developed. 

The two 
great schools in which a man must be edu- 


sciences and the arts are the 
cated, in order to make him efficient in the 
The 


college 


practice of mechanical engineering. 


former he can get best in the 


7 


valuable, as considered from three distinct 
standpoints. 
sary exercise to maintain his 
health in a more profitable way than he can 


It gives the student the neces- 
physical 


get it on the base ball grounds, or in the 
rowboat. fur- 
nishes the best means of teaching the relation 
of the sciences to the arts : 


The shop practice system 


in other words, 
it furnishes the means of illustrating and 
teaching, in a practical way, how to apply 
the sciences in the daily practice of busi- 
ness. It helps the student to remember the 
lessons learned, as it multiplies the 
ciation of ideas.” 


**asso- 


I once knew a student who, after having 


studied plane geometry and recited his 
lessons well, was unable toapply his know]- 
edge to determine how much to * set over” 
the foot stock of his lathe to turn a taper of 
If 
the similar triangles had been drawn on 
paper, he would have understood them at 
once, but the moment the lines were hidden 
in the center of a bar of iron, or stretched 
through the air in an invisible form, he 
could not see any geometry there to apply. 
He needed some in practical 
geometry to teach him the use of abstract 
geometry. 


three-quarters of an inch to one foot. 


instruction 


Similar instances might be men- 
tioned in relation to the other sciences. 
Thirdly 


cause it gives the student an introduction 


Shop practice is valuable, be- 


into the work he expects to pursue after he 
leaves college. It gives him a start in the 
right direction of his future professional 
studies, but it does not and cannot do more 
than this. If the student gets the idea that 
he will receive all the training in college 
that is necessary to qualify him to take full 
charge of the shop or of the designing of 
machinery, then there must be something 
wrong in the management of the institution 
which teaches him so deceitfully. The 
technical schools usually advertise ‘to fit 
young men for positions of usefulness in the 
department of mechanical engineering,” or 
somcthing to that effect. This seems often 
to be interpreted that the schools can manu- 


facture to order full-fledged mechanical 
engineers. The student should be fre- 


quently reminded that he will have some- 
thing to learn after he leaves college. We 
never hear of law schools graduating full- 
fledged lawyers. I believe the young aspir- 
ant must always take an after-course with 
some practical lawyer before he is *‘ad- 
mitted the bar.” Why should the me- 
chanical student expect to fit himself for 
the duties of life in a shorter time, when 


to 


the subjects of his studies are certainly 
much more far-reaching? There is no class 
of men that has contributed so much to the 
No; 


not denounce the technical schools 


present civilization as the mechanic. 
let 
because they cannot make mechanical engi- 


us 


neers and designers in the short time of four 
years. Let us not look upon the graduate 
with contempt because he has not learned 
all there is to be known in four short years. 
The colleges are doing excellent work; let 
us give them credit for it. Let 
tinue to give the student that which they 


them con- 


technical 
After that he will get what else 


can give him—a scientific and 
education, 
is necessary, if he has any ambition and has 
been properly directed. 

Na 


It is reported that the Pennsylvania Rail- 





the latter nowhere well as in the 


workshop. 


and so 
If he masters the sciences and 
i failure as a de- 
signer, and if he acquires the art without 


stops there, he will be : 


the science, he will be ditto. 
he may be able to copy designs, but he will 
It is 
do find fair designers once in a 


never originate any, to a great extent. 


true we 


while, who were educated from only one of | 


these two sides, but we can also see under 
what disadvantages they work sometimes, 
in consequence of not being trained from 
the other side as well. 

I may be asked if I would recommend to 


abandon the shop practice system in use in 


In either case | 


road proposes to import a Webb compound 
| locomotive, for the purpose of thoroughly 
testing the principle of compounding high 
| pressure non-condensing engines. We hope 
this is true, as then we may get some light 
lon a subject which is the reverse of clear. 


>> 


A Washington dispatch is to the effect 
i that it has decided that the cruiser 
Newark shall have triple-expansion, instead 
|of compound engines, as originally deter- 
Another dock trial of the Chi- 


been 


mined upon. 
cago is demanded. 


ee 


the technical schools at the present day. | 


Al- 
though there is abundant work fora student 
to fill up his time during afour years’ course 


To this the answer is decidedly, No! 


without any shop practice, the shop work is | 


The citizens of Findlay, Ohio, have re- 
cently given up the town to three or four 
days’ celebration of the great natural gas 
outburst there. 
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| than seafaring men, 
| but it appears to be the truth. 
| passengers, however, would be fairly certain 


| vessel to 


|article in spite of Government inspection, 
| then any law 
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Steel Boiler Plates. 





It is very convenient to be.able to quote 
such rules after an accident. It soothes the 
public feeling wonderfully. 


The remarks of Charles E. Emery on the 
use of steel plates for boilers, given on 
another page of this issue, are interesting 
from the fact that he holds a Government 
position in called upon to 
advise in matters, and in which he is 
likely to know the opinions of Government 
His 
remarks seem to indicate that there is some- 
thing radically the way the 
Government go into the market for 
for his remarks also 


dissimilar in its operation to one on a certain 
which he is 
such present time. This rule strictly prohibited 
running within the limits of the terminal 
city at a speed exceeding six miles per 

hour, while at the same time the time tables 
to which it was appended called, in the in- 
stance of many of the trains, for a speed of 
ten to twelve miles. It is needless to say 
seem to indicate that it is not practicable, | that the engineers run by the time table, or 
in the opinion of Government engineers, to | looked for a job elsewhere. 

specify just what is required in the case of | —- 
steel plates, and then apply such tests as shall | 
make it certain that the quality furnished is 

according to specification. But railroad | 
companies have no difficulty in getting steel | Under the above heading, 


engineers regarding the use of steel. 


wrong in 
must 


material boilers; 


-—e- -— 


** Building Special Machinery.” 


The article which we publish elsewhere, 
opens up a sub- | 


. . | 7 a) ) . “| * > Ly 7 
of excellent quality for boilers—apparently | ject of considerable importance to ma- 
be Re a to i l iverce 2g. | 
no more difficulty than they have, or would | Chinists. It is the almost universal expres- 
| have, in getting iron plates. It is true that | Sion of those whose work is largely of a 


| standard character that they make no money 
on special work; and the expression of 
those who get such work done, that they 
pay a big price for it, is just about as uni- 
versal. Probably there is a good deal of 
truth on both sides. 

Those who have machinery of this class 
built very commonly have no drawings 
whatever, and frequently only a general— 
very general—idea of what they want. It 
is then a serious question with the builder 
whether he shall put the whole matter 
through his drawing room before it goes to 
the shops. He knows that in the interest cf 
economy it ought to go there, but he reasons, 
generally correctly, that there 


they buy mostly of one of the three or four 
manufacturing companies, as indicated 
referred to; but it is a mis- 
| take to suppose that they do not, in most 

cases, submit the material to severe tests, to 
verify its quality. But, of course, the 
knowledge that the material comes from 
| manufacturers whose re putation is unques- 
| tioned is an important factor in the proba- 
bilities of getting a perfect boiler. 

If there is anything that stands in the 
way of the Government buying steel for 
boilers in the exercise of exactly as good 
judgment as a railroad company, or a firm 
of boiler makers use, it should be removed 
without unnecessary delay. If it is possible 


the discussion 


will be a 





for manufacturers who cannot or will not| Vigorous kick against paying a hundred 
make good steel plate to pass off an inferior | dollars for draftsmen’s work. The result is 


that he lets it go through on the cut-and-try 
plan, and, as might be expected, the cost is 
unsatisfactory. 

Frequently the proprietor sees that this is 
to be the outcome, and cuts down the bill 
before presentation until there is nothing 
left for him in the way of profit; still the 
bill is higher than the customer had reason 
to expect. 


if there is such 
receiving of tenders from such manu- | 
It is ridicu- 
steel is the best material 


that compels 
the 
facturers should be repealed. 
lous to admit that 
for boilers ; 
boat companies, firms and individuals find 
no difficulty in buying it of a quality suited 
to the purpose, but that, owing to the preva- 


that railroad companies, steam- 


lence of red tape, Government engineers are| It is a vexed question at the best. The 
unable to use steel. party that gets the work done ought to 
cm - know what he wants, but he don’t: the 


The Collision Between the Celtic and | party who builds it ought to get a fair draw- 





Britannie. ing room charge against it, but experience 

has taught him that this will make trouble ; 

The truth brought out by the court of | he ought to have such special tools 
inquiry in regard to the collision between made as will expedite the work, but the 


the steamships Celtic and Britannic is that | Customer has no use for these tools, and 
both vessels had, during the fog that pre-| Dine times in ten will protest against paying 
vailed, been steaming at a much higher rate |for things he don’t want. If there is an 
of speed than provided for in the regula-| honest way to steer clear of the rocks on 
tions by which they were supposed to be both sides the channel there are a good 
run. If a similar court to sit on the | many machine shop proprietors that would 
case of every trans-Atlantic steamship that like to know how to do it. Some of them 
arrives at New York after passing through | Would like to how to build such 
altogether probable that a like | Machinery actual loss, and still 


was 


know 


a fog it is without 


decision would be reached. The fact is| have the customer go away without feeling 
made public in this case because of the | that he has been robbed. 
resulting accident, and that seems to be ae 
about all that will come of the matter. So| An amusing feature of the Washington 


meeting of Mechanical Engineers was the 
sagerness displayed by photographers of 
the capital city to induce the members of 
the society to pose in a body on the steps of 
the convention building and have 
pictures taken. Three different 
graphic establishments made overtures to 
that effect, but in each case the offer was 
declined with thanks. Whether the society 
gets handsomer as it gets older, or whether 
the presence of so many ladies at the meet- 
ings has induced the Jocal guardians of the | 
that formidable as 
title sounds, mechanical engineers are ‘just 
like folks,” is a point that will probably | 
always remain in doubt. 
~ 

ship companies want the rule of running} Cost and Methods of Coast Defense, 
slow in a fog enforced to its full extent, and - 

the captain who honestly lived up to this} On another page we publish an abridg- | 
rule would find himself without a 
command. And this mainly be- 
cause the traveling public demands speed 


long as the captain of a steamship is com-| 
mended, 


‘‘beating the record” 


and makes his vessel popular hy 
by an hour or two— 
not only commended, but finds it pecuniarily 
to his advantage—he will take the risks. 
He may — possibly—run at full speed through 
fogs all his life without an accident. It is 
not particularly re-assuring to passengers, 
who are usually more timid the water 
to know that this is so, 


their 
photo- 


on 
These same 


if a little extra time were con-| camera to believe 
the the 


reasonable precaution in bad 


to grumble 


sumed in passage, even though 
cause 
weather. 


No one seriously believes that the steam- | 


was 


soon 
presented by Joseph Morgan, Jr., 
engineer of the Cambria Iron Works, at the 
American So- 


more than it demands safety. The rules| Washington meeting of the 

presumed to govern the speed of a steam-/ ciety of Mechanical Engineers. The dis- 
ship in a fog are made for some other pur-| cussion called out by it, including written 
' s | 


pose than that of being strictly lived up to. | 


This rule governing speed in a fog is not| 


railroad a few years ago—perhaps at the 


the | 


ment of the able paper upon this subject | 
chief | 
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and oral papers from Government engineers 
of high standing who were not members of 
the society, fully attested the interest felt in 
the topic. Our readers, both as mechan 
and as citizens, will, we are confident, f 
an equal interest in this important subje: 
presented, as it is, with such brevity, clea: 
ness and force. The country’s need of pr 
tection against possible assault and damag 
and the greater benefit to business of ha 
ing the idle funds in the Treasury of t 
United States put to a rational use, inste: 
of being squandered for purposes of 
actual, prospective or possible consequen 
should induce every American to give t] 
subject serious attention. 

—— 
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| ples of Wooden and Iron Roof and Bridge Trusses 

Stone Bridges and Culverts, Trestles, Pillars, Sus 

pension Bridges, Dams, Railroads,Turnouts,Tur1 

ing Platforms, Water Stations, Cost of Earthwork 

Foundations, Retaining Walls, etc., etc. By Joh 

C. Trautwine, C E. Copiously illustrated. Ele: 

enth edition. Twenty-seventh thousand. Revise 

by John C. Trautwine, Jr., C. E., New York: Joh: 

Wiley & Sons, 15 Astor Place. 

Any commendation of this standard wor! 
would be almost superfluous. It is not to 
much to say that, all things considered, it i 
the most complete work of the kind ever 
published. The only criticism of an 
moment that has ever appeared against this 
work is the curious one that the matte: 
treated was made plainer than was requir 
ed by educated engineers; that it had 
tendency to instruct those not well up i 
the matter of engineering. This we con 
sider is what gives the book its chief value, 
and the fact that it has reached a print of 
twenty-seven thousand copies shows that 
this is the general verdict. 

The present edition is a book of mor 
than 850 closely printed pages. It is about 
as valuable a book for mechanical engineers 
and for mechanics 
The price is $5.00. 


as for civil engineers. 


The New York Ladies’ Protective Asso- 
ciation have published a memorial addressed 
to Mayor Hewitt. They propose to give him 
some points on street cleaning. We 
bound to say that they make out a very 
good case in favor of cleaner streets. Per 
haps the most startling innovation proposed 
is that women (why not lady, in 
with the title?) inspectors be appointed. 
Their argument in favor of this, viz., ‘‘ be 
cause keeping things clean has ever been 
one of the instinctive and recognized func- 
tions of women” is by no means a bad one 
on the contrary, it is logical. We have no 
doubt Mayor Hewitt will give this memo- 
rial due consideration. 


are 


accordance 


The Quarterly Proceedings of the Engi- 
neers’ Club, of Philadelphia, contains a 
record of the doings of this club at their 
regular meetings for three months. A sup- 
plement is also issued, containing the names 
of members. The proceedings of the club 


contains matters of a good deal of interest. 


Under this head we propose to answer questions sent 
| us, pertaining to our specialty, correctly, and according 
| to common-sense methods. 














Every question, to insure any attention, must invari- 
| ably be ace ompanied by the writer's name and address. 
| If so requested, neither name, correct initials nor loca- 
| tion will be published. 





(281) <A. M., Chester, Pa., asks: Will 
you tell me how I can compute the water con- 
| sumption of an engine from the indicator diagram ? 
A,—See AMERICAN MACHINIST of October 1, 1881, 
and March 1, 1884. 
(282) A.S., Tyngsborough, Mass., asks: 
1 With all the improvements in indicators since 
Watt’s day, is not his direct method of carrying the 
pencil as good as any? A.—No. It is absolutely 
useless in the case of modern high-speed engines. 
2. Will R. R., Question 248, give stroke of pump? 
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(283) F. S., Montreal, Canada, asks: | 
Which do you think is the most effective way of | 
keying a locomotive driving wheel to the axle—by 
having the key a good fit sideways and a driving fit 
top and bottom, or a good fit top and bottom and a 
driving fit sideways? A.—We prefer to give ita 
good fit top and bottom, and a driving fit sideways. 

(284) J.B., St. Louis, Mo., asks: Please | 
give me a cement for cast-iron; something that 
will stand a reasonably high temperature? A.— 
The following is recommended to stand a red heat. | 
We cannot speak of it from experience: To 4 or 5 
parts clay, thoroughly dried and pulverized, add 
2 parts iron filings free from oxide, 1 part peroxide 
of manganese, ¥ part of sea salt, and y part of | 


borax. Mingle thoroughly, and render as fine a8|the pressures which the scale is to indicate; the 
quotients will be the distances of the graduation 


possible; then reduce to a thick paste with the 
necessary quantity of water, mixing thoroughly. 
Mix thoroughly and use immediately ; after appli- 
cation expose to warmth, gradually increasing to 
high red heat. 

(285) F. L. E., Lexington, Mass,, writes: 
1. Kindly answer in the simplest language possible 
the two following questions: 1. What is an hyper- 
bolic curve? A.—An hyperbola or hyperbolic 
curve is a plane curve, traced out by a point, which 
moves in such a manner that the difference of its 
distances from two fixed points is always the same. 
The two fixed points are called the foci of the 
hyperbola. Or again, if a cone be cut by a plane 
not passing through its vertex, and making an 
angle with the base greater than that made by the 
side of the cone, the outline of the section is an 
hyperbola. 2. Explain how to find the mean pres- 
sure of steam in a cylinder cutting off at one- 
quarter stroke. See indicator diagram, AMERICAN 
MACHINIST, page 5, February 16, 1884, and page 2, 
February 23, 1884. 


(286) T. K., Toronto, Canada, writes: 
We have a class of American-built locomotive 
engines which seem to slip much on the rail. Dis- 
tance between the center of engine truck and first 
driver, 11 feet 6 inches; distance between first driver 
and back driver,8 feet 6 inches, with equalizinglever 
between springs and side coupling rods. Can you 
tell me anything Ican do to prevent engine from 
slipping on rail without adding weight? A.—Itis 
evident that the engine has not been correctly 
designed ; its cylinder capacity is too great for the 
weight. Consequently, all you can do to prevent the 
engine from slipping isto set the safety valves for 
less pressure, or decrease the diameter of cylinder, 
or lastly, add weight on the drivers. 


I. K., New York, asks: 1. How 
much strain is allowed on a brace or stay-bolts for 
flat surfaces in a boiler? A.—The general rules 
and regulations prescribed by the Board of Super- 
vising Inspectors of Steam Vessels contain the fol- 
lowing clause: ‘‘ No braces or stays hereafter em- 
ployed in the construction of boilers shall be 
allowed a greater strain than six thousand (6,000) 
pounds per square inch of section, and no screw 
stay-bolt shail be allowed to be used in the con- 
struction of marine boilers in which salt water is 
used to generate steam. But such screw stay-bolts 
may be used in staying the fire-boxes and fur- 
naces of such boilers, and not elsewhere, when 
fresh water is used for generating steam in said 
boilers.” Locomotives usually have the screw 
stay-bolts around fire-box spaced 4 inches from 
center to center, carrying 150 pounds of steam 
pressure; these stay-bolts are generally 7 of an 
inch in diameter. Now you will find that by calcu- 
lation the stress on the weakest part of the bolt 
(cross-section through the bottom of the thread) is 
also in this case 6,000 pounds per square. Hence 
practice indicates, and the inspection laws de- 
mand, that the stress per square inch on a stay- 
bolt or brace shall not exceed 6,000 pounds per 
square inch. 2. Suppose I have a flat surface, 
4 feet x 4 feet, which is to be stayed—steam pres- 
sure, 80 pounds per square inch—how far should 
the screw stay-bolts be apart? A.—Inthe first place, 
you must decide the size of stay-bolt; say, you 
intend to use screw stay-bolts 7; of an inch diam- 
eter, the area of the cross-section of the weakest 
part of such a stay will be about 0.4 of an inch. 
Since 6,000 pounds is the total pressure allowed on 
a whole square inch, it follows 6000 « 0.4 = 2400 
pounds is the greatest pressure that can be allowed 
on a % inch screw stay-bolt. Again, according to 
your example, the steam pressure is 80 pounds per 
square inch; consequently, 2,400 pounds divided 
by 80 is equal to 30; this quotient gives the total 
number of square inches (30) which one stay-bolt 
must support; and lastly, the square root of 30 is 
5.47—say, 534 inches—which is the shortest distance 
from center to center of screw stay-bolts. 


(288) O. M. New York, writes: 
Mariotte gives the following law, namely: Air 
will take 15 pounds pressure to compress it one- 
half its bulk, 30 pounds to compress it one-half its 
remaining bulk, and so on ad infinitum. I desire 
to know what rule will give me the space for grad- 
uating a scale or tube 30 inches long; 0 inches = 


(287) 


., 





0 pounds, 15 inches = 15 pounds, 22y inches = 380 
pounds, 26144 = 45 pounds. What is the rule to find 


| By F. F. Hemenway. 


the space between each graduation denoting one | 


pound pressure? A.—Judging by your question, it 
is evident that you have got a little mixed on this 
subject. In the first place, if 0 inches = 0 pounds, as 
you state, it is impossible to have 15 inches 
15 pounds, because, if you do not have a pressure 
in the beginning, you certainly cannot have a pres- 
sure at i5inches. Again, if 15 inches = 15 pounds, 
2244 inches = 30 pounds, 264 inches cannot be equal 
to 45 pounds, as you have stated it, but 2644 inches 


| 


| CAN MACHINIST PUB’G Co., 96 Fulton st., New York. 





should be equal to 60 pounds; but even the latter | 
is wrong, because we commenced wrong by stating | 


should assume that at 30 inches (the length of the | 
scale) the pressure is 15 pounds; then, by com- 


a pressure of 30 pounds; and again, compressing 


each graduation denoting one pound pressure: 


3015=450; then 450+16=28.125 inches; this quo- 
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15 inches = 15 pounds. Tocommence correctly, we | 


pressing the volume one-half, we have at 15 inches 


the volume one-half, we have at 734 inches a pres- | 


sure of 60 pounds; at 3% inches a pressure of 120 


pounds. From these considerations we see that 


the product of the length of scale, multiplied by | 


the pressure, is always thesame. Hence we have | 
the following rule for finding the space between 


Multiply the length of the scale by 15 pounds (one 
atmospheric pressure) ; then divide this product by 


marks measured from the top of scale. Thus: 


tient is the distance from the top of scale, which | 
will indicate a pressure of 16 pounds. In a similar | 
manner we find the distance from the top of scale | 
to indicate 17 pounds; 450+17=26.47 inches is the | 
distance from the top of scale to indicate 17 pounds 
pressure. 450+18=25 inches, which is the distance 
from top of scale to indicate 18 pounds. But now, 
remembering that a steam gauge will always 
show 15 pounds less pressure than a gauge of this 
kind, we can make this gauge indicate the same 
number of pounds as the steam gauge by subtract- | 
ing 15 from each quotient found by the rule given. 
Thus, at 30 inches, 15—15=0; at 28.125 inches, 
16—15=1 pound; at 26.47 inches, 17—15=2 pounds; 
at 25 inches, 18—15=8 pounds, aud so on. In our 
next issue we will give in a short article a fuller 
explanation of this rule. 




















Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week’s issue. 





Gear Wheels. 
Link-Belting. 
Send for catalogue of Link-Belting. 
Link-Belt Machinery Co., Chicago and N. Y. 
Burr & Dodge, Philadelphia, handle Link-Belt. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Edw. Sears ,Wood Engraver, 169 William st, N. Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
AirCompressors, Rock Drills. J.Clayton,43 Dey st., NY 
Exhaust Tumbl’g Bbls. Henderson B’s., Waterb’y,Ct. 
For Improved Cooper Stoves, send to Variety 


Machine Co., Warsaw, N. Y. 
Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Three complete sets of Corliss Engine Drawings 
for sale cheap. Address Box 37, AM. MACHINIST. 


Solid Nickel-Seated ** Pop” Safety Valves. Con. 
solidated Safety Valve Co., 111 Liberty st., N. Y. 


Robbs’ Patent Composition for case-hardening. 
Send for circular. F. W. Tasney, Paterson, N. J. 


Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


‘“*Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 


Injectors, Ejectors, Oil Cups, Sight Feed Indi- | 
cators, etc. Arthur Appleton, 45 Cortlandtst., N.Y. 


20'', 25’. 28’ B.G.and 8. F. upright drills for imme- | 
diate delivery. Currier & Snyder, Worcester, Mass. 


Ice and Refrigerating Machines. 124 built, and all 
successful. David Boyle, 521 Monroe St. ,Chicago, III. 


Drawing Materials, all kinds. Get catalogue. Men- 
tion this paper. G. S. Woolman, 116 Fulton st., N. Y. 


The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co., 111 Liberty 


, 


st., N. Y 

Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 | 
Park row, N. Y 


Wanted—To meet a party prepared to build and 
market simplest, cheapest Wire Nail Machine 
offered. Address Box 36, AM. MACHINIST. 


Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See June 11, p. 12. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Machinists’ supplies, brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, ete. ; in | 
any quantity. Jordan & Gottfried, 208 Canal st.,N. Y. 

For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st., N.Y. Send for des’n. 

Patents, American and Foreign, promptly pro- | 
cured and sold on best terms by Jas. H. Lancaster, 
patent attorney, 187 Broadway, N. Y., and London. 

Press for sale. Quick-acting; hole in bed, 8x5 
punches to center of 13-inch sheet; 24-inch shaft; 
also four-spindle Drill. B. W. Payne & Sons, 
Elmira, New York. 

Reed’s Engineer’s Hand-Book to the Local Board 
Examinations. Eleventh edition revised and en- 
larged, with 260 diagrams and 36 large plates. 8vo., | 
cloth, $4.50, post-paid. Catalogue of books free. 

*. & F. N. Spon, 35 Murray st., New York. 


** Indicator Practice and Steam Engine Economy.” 
Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 | 
Astor Place, New York. | 


** Binders” for the AMERICAN MACHINIST. Two) 
styles—the ‘‘Common Sense,” as heretofore sold | 
by us, and mailed to any address at $1.00 each, and | 
the **New Handy,” mailed at 50c. each. The | 
former has stiff board covers, while the latter has 
flexible covers, the full page opening flat. Either 
will hold the entire 52issues ofany volume. AMERI- | 


See Geo. B. Grant’s adv., p. 16. 
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Orangeburg, N. C., is to have water works. 

Water works are to be built at Florence, Ala. 

R. S. Evans will build a saw and planing mill at 
Scottsville, Ky. 

Oliver Cure will build a wood-working factory at 
Johnson City, Tenn. 

George K. Wright is interested in building a cot- 
ton mill at Columbia, S. C. 

The Vehicle Spring Company are building a 
factory at Chattanooga, Tenn. 

The Amoskeag Manufacturing Company, Nashua, 
N. H., will build a new foundry. 

The North St. Louis Street Car Company has 
begun work on a new factory. 

The John L. Roper Lumber Company propose 
putting up a large lumber mill at Pantego, N. C. 

Another cotton factory is to be built at Columbus, 
Ga., by the Muscogee Manufacturing Company. 

A canal from the Fox River, at Kaukauna Wis, 
is being built which will afford excellent water 
power. 

The City Council of Sioux City, Iowa, are con- 


| sidering the question of putting in new water 


works. 

A planing mill is to be built at Chattanooga, 
Tenn., by the East Tennessee Manufacturing 
Company. 

The Anniston and Cincinnati Railroad Company 
are reported as being about to build machine shops 
at Anniston, Ala. 

Plans are being prepared by Engineer Horn for 
pumping machinery of 8,000,000 gallons capacity 
for the town of Lake, III. 

The Union Paper Company, Holyoke, Mass., will 
put in a 200 horse-power engine, so as to be inde- 
pendent of water-power. 

The Ludlow Valve Works, Troy, N. Y., are to be 
materially enlarged. Amongst other additions a 
new foundry will be built. 

Ivens & Son, Decatur, Ala., have their large 
machine shop nearly completed, and contemplate 
building a large car wheel foundry. 

The Williams & Orton Manufacturing Company, 
Sterling, Ill., expect to enlarge their works. They 
manufacture the Charter gas engine. 

The Augusta Wrench Company have taken a 
lease of a shop and water power for five years at 
Oakland, Me, Theirshop will be ready to start by 
July 15. 

The Natchez (Miss ) Cotton Mills Company will 
put in new boilers and engine, and otherwise 
repair damages resulting from the recent boiler 
explosion. 

The Milwaukee, Lake Shore and Western Rail- 
way propose to extend their car shops at Kau- 
kauna, Wis., putting in considerable additional 
machinery. 

Initial steps have been taken for constructing a 
Russia iron mill at Freeport, Pa. Farley Alden, a 
member of the firm of W. H. Rogers & Co., will 
build the works. 

Tyfe & Anderson, whose foundry at Portage City, 
Wis., was destroyed by fire, have removed to Chi- 
cago, Ill. They have erected moderate works 
which they expect to increase soon. 

The Simonds Manufacturing Company, Fitch- 
burg, Mass., are working overtime to keep up with 


orders. They have been crowded with orders for 
machine knives; also for their inserted point 
saws. 


The Lewiston (Me.) Journal says: ** More new 
enterprises—industrial, commercial and railroad— 
have been started in Maine the past three months 
than for any corresponding period in Maine’s his- 
tory.” 

Hall & Sons have completed the erection of a 
factory at Plainfield, N. J., for the manufacture of 
new “vacuum” pump for house purposes, 
which they expect to put on the market, and are 


| now putting in machinery. 


About six months ago the Norton Emery Wheel 
Company removed to Barber’s Crossing, near Wor- 
cester, Mass. Since the removal their business 


has increased to such an extent that it is probable | 


they will enlarge their plant. 
The firm of Van Sickler & Co., iron manufac- 


| turers, Pittsburgh, Pa., it is said, have submitted 


to the Eau Claire (Wis.) Board of Trade a proposi- 
tion to erect and maintain a blast furnace in that 
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| turing that the Bessemer process does to steel 
| manufacturing.” The erection of a plant is to be 
| begun at once, which will be capable of converting 
thirty to forty tons of iron daily. 

Judge S. P. Tuiss, O. H. Queal, C. C. Abell, Col. 
D. B. Dyer and others, of Kansas City, have organ- 
ized themselves into a company, and have pur- 

| chased 400 acres of land on the Kansas City, Fort 
Scott and Gulf Railroad, three miles south of Rose- 
dale, and intend to build a suburban town to be 
called South Park. The Crowe Springs Manufac- 
turing Company, of Kansas City, manufacturers of 
carriage springs and iron fencing, employing some 


























200 men, have obtained a site and will build-imme- 


diately. A depot, street cars, hotel and other im- 
provements are to be commenced immediately. 

E. E. Garvin & Co., 139 to 143 Centre street, New 
York, have put on the market a small cutter- 
grinder, which is designed to be fastened to the 
bench, and is sufficiently inexpensive to make it 
practicable to provide each milling machine with a 
separate grinder, while its capacity is sufficient 
for all ordinary plain work. The machine will 
grind mills, cut straight or spiral up to5’ diam- 
eter, 4’’ face, straddle mills up to 8” diameter, 
hollow mills, saws, shell reamers, cutters for gear 
teeth, and all that class of tools usually ground 
by hand. 


Saco, Maine, is to have a new industrial estab- 
lishment. Harry P. Garland has decided to build 
on Water street, in that city, a loom picker 
and harness factory. The building will be 120x36 
feet, with two stories and a basement. It will be 
modern in all its appointments, and will be sup- 
plied with automatic sprinklers. The loom picker 
department of the new concern was established in 
Biddeford in 1866. The loom harness business, 
which will also be carried on here, was purchased 
last fall by Mr. Garland from FE. L. Cowan & Co., of 
Biddeford. The new factory will employ in the 
commencement about twenty-five hands.—Jndids- 
trial Journal. 


A company styled the Southwestern Petroleum 
and Mineral Developing Company, with a capital 
stock of $100,000, was organized at Shreveport, 
June 2. The officers are: Ben. S. Wetterwork, 
banker, of Nacogdoches, ‘Tex., president; J. G. 
McWilliams, of Shreveport, treasurer; A. Currie, 
of Shreveport, secretary. This company was 
organized for the purpose of working the oil wells 
recently sunk near Nacogdoches and Chereno, 
Tex., and the coal and iron resources of that sec- 
tion. The oil obtained from the oil wells is said to 
be the finest lubricator ever found in the United 
States. It is ready for the market as soon as it 
runs from the wells and is barreled, being free 
from sand and other impurities. The two wells 
already sunk will produce about 400 to 500 barrels 
per day.—Industrial Gazette. 


The Holyoke (Mass.) Water Power Company has 
decided to sell the Hampden Mill property. This 
mill is one of the best known in that city, being 
centrally located and well adapted to many kinds 
of industries, particularly the manufacture of tex- 
tile goods. The buildings are in good order, and 
there is 98,000 feet of floor room. The property 
includes 2 acres of land, affording sufficient room 
for any additions or extensions necessary. Two 
railroads can reach the premises with their track, 
one already being connected. The machinery, 
with the exception of the water wheels and some 
shafting, has all been removed from the mill, and 
it is ready for immediate occupancy. The mill 
was last run on ducks and osnaburgs with a ca- 
pacity of 1,250,000 pounds a year.—Manu/facturers’ 
Gazette, 


It has been widely bruited about forsome months 
past that the Pond Machine Tool Company, of 
Worcester, Mass., were open to inducements look- 
ing toward a removal of their works from that 
city, and circumstantial but groundless accounts 
have been published to the effect that several 
towns and cities had won the prize. Now the mat- 





ter is settled, and Plainfield, N. J., is the lucky 
town. A new corporation under the same name, 


| but with capital increased to $400,000, has bought 


| 
| 
| 
| 
| 
} 
| 
| 


city, with a daily capacity of sixty tons, to cost not | 


less than $125,000, on condition that the city donate 
a suitable site and a bonus of $10,000. 


The Emerson Power Scale Company has been 
organized at Florence, Mass., with a capital stock 
of $75,000. The following officers have been 
erected: President, D. G. Littlefield, of Paw- 
tucket, R. I.; vice-president, E. A. Thissell, of 
Lowell; treasurer, Oscar N. Kyle, of Florence; 
consulting engineer, James Emerson. 


The Co-operative Brick Company has been or- 
ganized at Chicago, IIl., with a capital of $50,000. 


| The Knights of Labor control seventy-five shares, 


and the Bricklayers’ Union twenty-five shares. 
The new company has completed the purchase of 


| land, which the Knights of Labor, itis said, have 


been trying to get hold of for a long time. 
The Nashville Union states that the directors of 


meeting under their charter. The capital stock of 
the company is $1,000,000. The object of the com- 
pany is to manufacture malleable iron by a process 
perfected by the general manager, which * occu- 
pies the same relation to wrought-iron manufac- 


| treasurer. 


out the former company, purchased fourteen acres 
of land, and is beginning to erect works. David 
W. Pond will continue as president of the new com- 
pany, and Albert C. Stebbins as secretary and 
Members of the firm of Manning, Max- 
well & Moore, and other prominent capitalists, 
have interested themselves in the new company. 


| The removal is expected to occur about October 


next. A considerable proportion of the 600 em- 


ployes of the concern are likely to remove with it. 


The Westinghouse Machine Company have 
shipped within thirty days to electric light com- 
panies, as follows: Pittsfield Electric luminating 
Company, Pittsfield, Mass., second order, 60 horse- 
power; New England Weston Electric Light Com- 
pany, third order, 25 horse-power; Parkersburgh 
Electric Light Company, Parkersburgh, W. Va., 
two 60 horse-power; Easton Electric Light Com- 


| pany, Easton, Md., 60 horse-power; Hartford Elec- 


tric Light and Power Company, Hartford, Conn., 
two 60 horse-power; Alliance Gas Light Company, 
Alliance, Ohio, 45 horse-power; Hot Springs Elec- 
tric Light Company, Hot Springs, Ark., two 60 
horse-power; Sheffield Electric Light Company, 
Sheffield, Ala., 75 horse-power; Washington Elec- 


| tric Light Company, Washington, Kan., 60 horse- 
| power; Electric Development Company, San Fran- 
the Alexander Jron Company have held their first | 


cisco, Cal., 35 horse-power; Queen City Electric 
Company, Gadsden, Ala., 45 horse-power; Plain- 


| fleld Electric Light Company, Plainfield, N. J., 


third order, 150 horse-power; Olney-Edison Elec- 
tric Light Company, second order, Olney, II1., 60 
horse-power. 
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28 Cliff street, New York, has recently sold 320 
horse-power of their new water-tube steam boiler 
to the Chicago They are building some- 
thing over 2,000 horse-power per month, and have 
orders for 4,000 horse-power on their books. They 
are increasing their facilities for manufacturing. 


Times. 


The Plainfield Electric Light Company, Plain- 
field, N. J., has nearly completed the enlargement 
of its station to a capacity of 3,000 lights on the 
Westinghouse alternating system. This is said to 
be the handsomest finished station in the country. 
The light is exceedingly popular, both for com- 
mercial and domestic use, and the financlal results 
to the company are sald to be very satisfactory. 


The Anniston (Ala.) Hot Blast says: **‘ There is not 
a malleable iron foundry inthe South. Why can- 
not some one put up a foundry for the purpose of 
making hardware saddlery and furniture castings, 
using the splendid iron Anniston produces for that 
purpose? Where could such a foundry be better 
located than at this place, where the best charcoal 
iron in the world is made?” 


The Pittsfield Electric luminating Company, of 
Pittsfield, Mass., are changing their plant from the 
old direct current system to the Westinghouse 
alternating system. Their first installment is for 
1,300 lights, and they have received the contract 
for the city lighting for the ensuing year ; 25 candle- 
power lamps will be used. They are also prepar- 
ing to run a line to Lennox, Mass., a distance of 
six miles, for the purpose of lighting the summer 
residences in that town. 





Machinists’ Supplies and Iron. 


NEw YORK, June 16, 1887. 

There is nothing new in manufacturing or in the 
supply business. The virtual settlement of the 
coke strike has given a more hopeful aspect to 
business requiring coke for fuel, but it is doubtful 
if prices are affected one way or the other by it. 

Iron—Trade in American pig is dull, but fur- 
nacemen are making no concessions in prices. 
We quote for standard brands No. 1 X Foundry, 
* $20.50 to $21.50; No. 2 X, $19.50 to $20; Grey Forge, 
$18 to $18.50. 

Scotch Pig—There is no change inthe market for 
Scotch brands. Prices are a little firmer in Glas- 
gow, but it is doubtful if the American market will 
be affected to any extent. Sales have been made 
of Coltness, $22 to $22.50: Gartsherrie, $21.50 to $22; 
Summerlee, $21.50 to $22; Eglinton, $20.50 to $21; 
Dalmellington, $20.50 to $21. 

Antimony—There is nothing more than the regu- 
lar jobbing demand. Hallett’s brand sells for7%e. ; 
Cookson’s, 9c. 

Copper—The market is quiet, without sign of 
change. Lake has sold at 10c., but bids are mostly 
9.90c. 

Lead—There is manifest intention to hold prices 
firm at 4.70c. ; this has prevented more than nomi- 
nal transactions. Buyers are not inclined to offer 
this figure. 

Spelter—Sales have been unusually small. 
fined continues to sell at 5%c. to 6c. 

Tin—Jobbing lots of Banca have sold at 23léc. ; 
Straits and Malacca, 23.20c. 


Re- 





*WANTED* 


“Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Jor the ensuing week's issue. 


Wanted—Situation by mech. draftsman; vicinity 
New York preferred. Address K., AM. MACHINIST. 


Wanted machinists: steady employment and 
highest wages paid. Apply at the lowalron Works 
Co., Dubuque, lowa. 


A first-class engine designer and naval architect, 
with many years’ practical experience and excel- 
lent certificates, wants situation. Address E. A., 
AM. MACHINIST. 


Wanted—To make arrangement with a good 
house to sell a line of steam goods; have had 14 
years’ experience on the road; good references. 
Address J. M., care AM. MACHINIST. 


Wanted—Competent draftsman, experienced on 
general machine shop, blast furnace and rolling 
mill work; give references and state salary ex- 
pected. Address Gaysport Foundry, Hallidays- 
burg, Pa. 





+ MISCELLANEOUS WANTS. + 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


The Cyclone Steam Flue Cleaner is king,andjhas 
no rival. Crescent Mfg. Co., Cleveland, Ohio. 


Crescent grease cup forshafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 





The Abendroth& Root Manufacturing Company, 





Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 


Stationary boat engines, boilers, best. cheapest, 
1to 10H. P. Washburn Engine Co.,Medina, Uhio. 


For Sale—One Bradley cushioned helve ham- 
mer. Apply to Arthur F. Whitin, Treas., Whitins- 
ville, Mass. 


Wanted—Good second-hand iron planer, medium 
size. Address Greenleaf Turntable Mfg. Co., 
Indianapolis, Ind. 


Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw- 
ings. I. A. Weston & Co., Syracuse, N. Y. 

Will manufacturers who make hammering ma- 
chines for copper work send their address to 
Edmund Jost, 320 Market st., Newark, N. J. 


A, C. Christensen, mechanical and hydr. engi- 
neer, late chief draftsman for Henry R. Worthing- 
ton. Designs and working drawings; also patent 
drawings. 26 Church st., R. 13 and 14, New York. 


Water Power for Sale—Small farm with valuable 
water power, ten miles from New York city, ac- 
cessible by rail or water; good site for manufac- 
turing purposes. For particulars, address James 
Demarest, 115 Nassau street, New York city. 


For Rent—Part of 2d floor of No. 109 Liberty st., 
N. Y. city, located in the machinery and machinery 
supply district, and well situated for some kindred 
business; floor is well lighted, and has all con- 
veniences. Call or address J. N. Pratt, 109 Liberty 
st., N. Y. 





| 








For Hard Coal or Coke. Indispensable in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


ADLEY’ UPRICHT 


CUSHIONED 












Combines all the 
best elements es- 
P sential in a first 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 


Established 


any other Hammer in the World. 


BRADLEY& CO. Syracuse, N.Y. 








THE BROWN HAMMER 
STRIKES A BLOW WITH 

Double the Velocity That it Raises the Hammer. 
A NEW MOVEMENT! SEND FOR DESCRIPTION. 
KNOWLTON MFG, CO., KING ST., ROCKFORD, ILL. 
sb 

T 2 vols., $3.00. By TuHos. Pray, Jr., C. & C. E. 
and C.& M.E. Sixthousandsold. J. Wiley’s 


Sons, 15 Astor Place, N. Y., or Thos. Pray, Jr., P. O. 
Box 2728, Boston, Mass. 





wenty Years with the Indicator,’— 












ONE-HALF TIME — 


and LABOR saved by using 
this solid, stromg, dvrable, 
firm-bold,quick working Lever 
(Not Serew) Vise. Has improved Taper- 
Pipe and other attachments. Sold by 
the trade. Send for circular. 


TOWER & LYON, 
95 Chambers Street, New York. 
Successors to MELVIN STEPHENS, 











MPROVED 
PUMPING 


| ¢ 
| of 





— 93 Liberty St.| 118 Federal 8t., : 


NEW YORK. | BOSTON. 


i aseottren OATLOG™ 


AMERICAN MACHINIST 
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THE DEANE STEAM PUMP CO.,Holyoke,Mass. 
BUILD AND 


Water Works, Steam Pumping 


ENCINES MACHINERY. 






. 


a 


SEND FOR CATALOCUE No. 


SEMI-AUTOMATIC LATHE. 


This Lathe is especially adapted to the requirements of Clock, 
Watch, Instrument, Electrical and Novelty work when large quanti- 
ties of light duplicate lathe work are required. Its special merits are 
in the rapidity with which the work can be executed. ‘he operation of 
starting, stopping, grasping and discharging the work being accom- 
plished by one motion of the knee, it leaves the operator entirely free 
to attend to the other operations in connection with the work proper, 


Send for Catalogue. THE HENDEY MACHINE CO., 
TORRINCTON, CONN. 











THE WESTINGHOUSE AUTOMATIC ENGINE. 


Prices Reduced. 


grasp) SII fig pasiopug pure 





Condemned by its Competitors 


THE WESTINGHOUSE MACHINE CO., PITTSBURGH, PA. 
Sales Department for the United States conducted by 
WESTINGHOUSE. CHURCH, KERR & Co., D. A. TOMPKINS & CO., Charlotte, N C, 
17 Cortlandt St., N. Y. Hamilton Building, Pittsburgh, Pa, ROBERT MIDDLETON, Mobile, Ala. 

FAIRBANKS, MORSE & CO., Chicago, Ill. H,. DUDLEY COLEMAN, New Orleans, La, 

La Ty wh te a Lows, nw 1 neAroe yy ELEM ENT & MACHINE CO, Dallas, Tex. 
> y L San ncisco, Cal. RON BAY MANUFACTURING CO, ¥ atte, Mic 
UTAH & MONTANA MACHINERY CO, Salt Lake, Utah. las cently cain 


THE M. T. DAVIDSON IMPROVED STEAM PUMP, 
meee Bavioson STEAM Pump Company. 
wanas™ BEST PUMP 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 













MADE FOR ALL 
SITUATIONS. 








THE CELEBRATED 


| HEALD & SISCO CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


STEAM HEATING FOR BUILDINGS, 


Or, Hints to Steam Fitters. Being a description of Steam 
Heating Apparatus for Warming and Ventilating Private | 
Houses nad Pa Buildings, with Remarks on Steam, Water 
and Air in their Relations to Heating. To which are added 
useful miscellaneous tables. By Wm. J. Baldwin. Eighth 
edition, revised and enlarged. With many illustrative 
plates. 12mo, cloth, $2.50. 

“Mr. Baldwin has supplied a want long felt for a practi 
cal work on Heating and Heating Apparatus.”—Sanitury | 
Engineer. 


JOHN WILEY & SONS, 15 Astor Pl., N. Y. 
Publishers of Scientific and Industrial Works. 


*.* Will be mailed and prepaid on the receipt of the price. 
Catalogues and Circulars free by mail. 





SEBASTIAN, MAY & C0.’S 
Improved Screw Cutting 


FOOT or 
POWER 


LATHES. 


22 CORTLANDT ST., NEW YORK. 
In Writing, Mention this Paper, 





COO ES d& SO. 








E P.B. SOUTNWORT 
Drill | 


H, 


94 Exchange street, Rochester, New York. 


Catalogue of Lathes, 
Presses and Machinists Tools| Indicating Engineer and Mechanical Draftsman. 


and Supplies mailed on appli- 
cation, Lathes on Trial. 


167 W. Second St., CINCINNATI, 0. 


| Correspondence solicited. 

















7” Brandon's Piston Ring Packing 


Perfectly balanced against un 
due pressure in all directions. 
Preserves bot hcylinderand rings. 
Allows no waste by either fric- 
tion or leakage. Call and see 
working model, expressly made 
to demonstrate advantages 
claimed. For packing or shop 
rights, address 

JAMES BRANDON, 


390 Eleventh Ave., New York. 


BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 


Metal- working Machine Tools 


SUPERIOR QUALITY, 
FOR USE I¥ 
~ 


~~~ MACHINE AND RAILWAY SHOPS. 






GUILD & GARRISON, 


BROOKLYN, N.Y. 
STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 











SEND FOR CATALOGUE, 
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NICHOLSON FILE COMPANY, Sole Mfrs. of 





FILES and RASPS Having the Increment Cat, also, FILERS’ TOOLS and SPECIALTIES. 


The above illustration represents a device in which files may be held for service in surface filing, and while in this conditson 

LEADILY SPRUNG, in ler to give at the will of the ope rator, more or less convexity to the working face of the file. Itdow 
.way with unnsual care to obtain atrue convexity or “belly” to file sides, and in fact renders great service by enabling tle 
perator to utilize the file to its full capacity. 


SURFACE FILE HOLDER No. 4, Adapted to Hold Files 12, 13 14 in. Long. 
5. “te 14, 15, 16 be 


MANUFACTORY AND OFFICE = - PROVIDENCE, R. I., U. 8. A, 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF 











BOILERS. 


OVER 85,000 IN USE. 
Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 


“GRESHAM” PATENT 


AUTOMATIC NJ ECTO R 


RE-STARTING 
Portable Marine and 


“Invaluable for use in Traction, Farm, 

Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of re-starting automatically, 
immediately after interruption to feed from any cause.” 























SEND FOR CATALOCUE. 


RELIAGLE AND CHEAP. 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


92 & 94 LIBERTY ST., = - = NEW YORK. 


ROOTS’ 
Force Blast Rotary Blower 


FOUNDRIES. 








‘Joshua Rose’s Great Treatise on 
Steam Engines. 


Just PUBLISHED. 


Modern Steam Engines 


An elementary trea‘ise upon the Steam Engine, written 
in plain language, for use in the workshop as well as in 
the drawing office ; giving full explanations of the con- 
struction of modern Steam Engines, including diagrams 
| showing their actual operation ; together with complete 

but simple explanations ot the operations of various 
| kinds of valves, valve motions, link motions, etc., there- 
by enabling the’ ordinary engineer to clearly understand 
the principles involved in their construction and use, 
and to plot out their movements upon the drawiny 
board. By Joshua Rose, M. &., author of “The Complet 
Prac tical Machinist,” ‘Mechanical Drawing * Self-T: anges, 

‘The Pattern Maker’s Assistant,” ‘The Slide Valve.’ 


meet; an PNEUMATIC | 
N, ETC. 


S, VENTILATIO 





SLOW SPEED 
POSITIVE BLAST 
PERFECTLY BALANCED, 


Best Mechanical Construction. | 
P.H.& F.M, ROOTS, Manufacturers, : J e." 
| Illustrated by 422 e NTAVINES. In one volume, quarto, 320 


CONNERSV ILLE, IND. pages. Price $6.00, free of postage to any address in the 


S, 8. TOWNSEND, Gen. At.) 99 Cortlandt gt | 


C2 An illustrated circular, 8 pages, 4to, giving the 
(WOKE & 00,, Selling Als, § 2m ron 


contents of this remarkable book, will be se nt Sree 
In Writing, Please Mention This Paper. 


who will furnish his address. 
| 
T SHRIVER & Co's 


HENRY CAREY BAIRD & CO., 
IRON 


INDUSTRIAL PUBLISHERS, POOKSELLERS & IMPORTERS 
if 
‘ /z 
ae 


810 Walnut Street, Philadelphia, Pa., U.S. A. 
333 i 


fo BRASS CHECKS 
East 56th St., 


For all purposes. 
NEW YORK. 


’ 


toany 


one 











STAMPED OR PLAIN. 
MANUFACTURED BY 

The Howeson& Pettis Mle Co, 
New Haven, Conn, 

Established 1849. 


ny ft 
Min 
Mi Lunas > 


Contracts Solicited 
for Machinery Cast- 





Manufacturers of Lathe Chucks, Dies, Steel 
Stamps, Belt Clamps, Machinists’ Tongs, &c. 
















ings inregularsupply. 
interested in raising water or other 
liquids by steam power, we wish to call 
THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
More Efficient. Simple, Durable, and more cE onomical, oth ae to running 
um 
Call or write m our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials, Mailed Free, 


For the reason that if you are NEW PULSOMETER, 
your attention to the 
xpenses and repairs, than any other Steam P 
PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 











L. §. STARRETT, 


Manufacturer of 


‘31FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST, 


Waterford, N. Y | 


Manuf’r’s of i 
Fox, Turret é 


ui Speed Lathes: 


AND 


B Brass Finishers | 


TOOLS, kn ARR A ANA 
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REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 





= No, INCH PRICK No INCH. PRICB 
8g : ee _ -$0.60 10....234... $1.35 
£2 ee: cece 200 EleccsSes cs ae 
. $ Eauee i. ‘S 8... 1.60 
Bae 4....13.... 18....834.... 1.80 
BSS 5.....184.... 80 14....4 «2. 2.10 
Sam 6..... 18§.... .95 15....41%.... 2.78 
= Desens | a a een came a” 
Ss Bi veces 35G.... 2.30 17....5%.... 4.0 
on 9.....2 .... 1.20 18....6 .... 5.00 
Go 1Set to2in. 7.80 Full Set....31.1¢ 


Cc. WwW. LeCOUNT. South Norwalk, enn. 





34 
Beach 
Street, 
Boston, 
Mass, 


FEEO TO BOILER 





The Park 


EJECTORS anp JET 


Injector, 


APPARATUS. \ 





BEAUDRY’S 


DUPLEX 


} Power Press 


COMBINING 
PRESS, SHEARS 
AND PUNCH. 


BEAUDRY & C0. 


(Formerly of Beau 
dry’s Upright Power 
Hammer.) 

Scle Manufacturers. 
Also manuf’turers of 
me eran EEAT- 

@ FORGES. 
> rood. MASON B’DG, 
SS. 70 KILBY aT.’ 


—, LS Boston, Mass. 








son 









nedy & P poe Machinery Co., Denver, Col.; 
Ig ittsburgh Pa: 

Detroit, fieh 
Rapids; E. F. Osborne & Co., St. Paul, Minn ; 
Co., Milw: aukee, Wis.; 
cisco; 
Montgomery, 
gineering Co, 
ae Norfolk, Va; Columbus Supply Co,, Columbus, O, 


For Sale 
at 
Factor7 
Prices 
by 


A. Aller, New York; 8. C. Nightingale & Childs, Boston: Henry I 
Snell, Philadelphia; Thos. J. Bell ¢ 
dall & Co., Toledo; Geo. Worthington & Co., Cleveland; N. O. Nel 


Co., Cincinnati; Shaw, Ken 


Mo.; Goulds & Anstin, Chicago; Ken 
Sheriff & Ashworth, 
Mich.; Jas. Jenks & Ce, 
Adolf Leitelt, Grand 
Rundle, Spence & 
Joshua Hendy Machine Works, San Fran 
Flynn & Emrich, Baltimore, Md 
Ala.; 
St. Louis and Kansas City, 


Mfg. Co., St. Louis, 


Manistee, 
East Saginaw; 


Jos. Baur, 
; Wickes Bros., 


; Forbes L iddell & Co., 
Bailey & Lebby, Charleston, 8S, C.; Pond En- 
Mo.; O, B, Goodwin, 





THOS. D., WEST FOUNDRY CO., Cleveland, Ohio, 


Manufacturers cf Light and Heav 
also Machinery and Architectural 


Iron Castings in Green, Dry Sand or Loam, 
ood or Meta 


Patterns for Outside use. Pat- 


terns constructed durably avd to mould in the most advantageous manner. 





oe 





Machine Works, 


Manufacturers of 


Mictal-working Mlachinery. 


OFFICE AND WORKS: 








Nos, 13 to 21 Main Street, 
FITCHBURG, MASS... 
“"‘send for Catalogue EF. 





HA LI 


Duplex Steam Pump 


FOR ALL DUTINS. 
SIMPLE, DURABLE, EFFICIENT. ,; 
Send for Catalogue, EL 


HALLSTEAM PUMP COD. 


91 Liberty Street, 









SHEPARD’S NEW $60 
SCREW- CUTTING FOOT LATHE. 
Foot and amar Lathes, Drill 

Presses, Scroll-saw Attac hme ‘nts, 
Chucks, Mandrels, T wist Drills, 
Dogs, Calipers, etc. 
Lathes on trial. 
payment, 
Send for catalogue of Outfits 
Det for Amateurs or Artisans 


Address, H. L. SHEPARD, Agent, 134 EB. Second St. Cincinnati, 0. 


UNION STONE COMPAnY, 
38 & 40 Hawley St., Boston, Mass. 


EMERY-WHEEL 
GRINDING 
MACHINERY, 
EMERY WHEELS 
AND TOOLS. 


Lathes on 
















MACHINERY 
FOR 
POLISHING 
WHEELS, POL. 
ISHING BELTS, 
AND 
POLISHING 
BUFFS, AND 
ALL SUPPLIES 
PERTAINING 
THERETO. 
- ELECTRO- 
; PLATERS’ 
SUPPLIES, 


B. 

1” Shaft. 

Countershaft 
specially adapted to light work in machine 
tool grinding, etc, 


CRINDING MACHINE. 

Takes Wheels to 14” diameter. 

with hangers or in machine. Is 
shop, 








Fine AND WaTER-Proor BuILDING FELT, 
Fine Proor Pants, STEAM PackiNas, 
COVERINGS, ETC, 


BorLer 


Samples and descriptive Price List free by mail. 


H. W. JOHNS M’F’G C0., 87 MAIDEN LANE, N. Y. 





2» 
Se-* 


EAGLE 


“33 WORKS, 


Trenton, N. J. 


che Fisher Double Screw Leg 
¢ise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 








The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 
Fully war- 
ranted and 
lower price. 


WORTHINGTON 
Independent Condensers 


ARE NOW IN USE ON ENGINES AGGREGATING UPWARDS OF 


50,000 HORSE POWER 


One of these machines—the largest 
Independent Condenser in 
the world—is applicd to an engine of 








8,000 HORSE POWER 
SEND FOR ILLt STRATED CATALOGUE 
HENRY R. WORTHINGTON 
NEW YORK 


PHILADELPHIA 
SAN FRANCISCO 


BOSTON 
CHICAGO ST. LOUIS 































PEOSROTCUAE RMU HG An SCR ! 
HARRISON SAFETY BO! LER WORKS. 


9 











S& 33 A VALUABLE BOOK for EVERY 


‘ EA STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 30 Cortlandt St., NEW YORK, 


gel ail d BOILER | 








?) SFE THE IMPROVEMENTS IN STEAM 
BOILERS. BOILER FRONT: 


END FOR H 

: ES TEAM BOILEI 
bp Hdd F 2 a! AND FFED WATER HEATERS 
F tia daca 3 a Ea = § (FREE} ON MENTIONING THIS 














pO HEWBURCH WY) 
qurncTURE F yERY DESCRIPTIQN 


a F BOILERS 
gs 0 At 0 LEST 
ww Bolle cARRY A wweEDIATE DELIVERY. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 
North Adams, Mass. 


RCESTER MACHINE SCREW co. 

















FRICTION 


J. WENDELL COLE, M. E. 


Manager of Penn: lean 
Southern Lake cuntene and the 


Northwest for 
DETROIT EMERY WHEEL co. 
Address, Sox 8&4, Columbus, O., or 


P. O. Box 152 Chicago. 
Hart’s Corundum-Emery Wheels. 


BYDROSTATIC MACHINERY, 


PRESSES, 
PUMPS, 
PUNCHES 


ACCUMULATORS, 


JACKS, 
VALVES, | 
FITTINGS, 


VAULT ELEVATORS, do, to 


WATSON & STILLMAN, 204-210 East 43d St., N. Y. 


LATHES, 
PLANERS, 
DRILLS, 























Fox’ Ss CORRUGATED BOILER FURNACES 


MANUFACTURED BY 
THE LEEDS FORGE CO., limited, of England 
SAMSON FOX, C. E., Manager. 
Best Yorkshire Steel (Siemens’) Boiler Plates. 
J. BEAVOR-WEBB, 4! BROADWAY, N. Y 
AMERICAN AND CANADIAN AGENT. 











ECONOMICAL STEAM BOILERS 


SPECIALTY.— 
“a Pani Eiginesring Oe. = 
THE NEW HOPPES LIVE STEAM FEED-WATER 


Heater and Lime Extractor. 


CLEAN BOILERS GUARANTEED, 


























NEW HAVEN MANUFAC’G CO., mE 
New Haven, Conn. ase 
THE ()NLY PERFECT” Si: 

BUFFALO = 

Portable Forges. FOR 


The Lightest, Strongest, 
Most Durable, Easie st 
Working, and in eve ry way 
THE BEST 


Portable Forge Made. 


: Sp bullalo Forge Co., 


BUFFALO,N. Y. 


DRILLING 
MACHINE. 


SEND FOR CUT AND DESCRIPTION. 


THOS. H. DALLETT & CO., 


500 N. 18th St., PHILADELPHIA, PA. 
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JENKINS BROS.’ VALVES 


Stand at the head, are specified by architects, used in the principal public buildings, a),4 
always referred to by steam fitters when the best is called for. The Valves contair 
the late improvements— using the genuine Jenkins Disc, Don’t be deceived 
buying a cheap and inferior valve, using a worthless disc, but insist on having Jen. 
kins Bros. Valves, containing a Jenkins Dise and the only disc that will stand 
| high pressure of steam. By so doing, you avoid paying for the experiment: 
others—and get the best. 


JENKINS BROS., 7! John Street, N. Y.; 105 Milk Street, Boston; 
13 So. Fourth Street, Philadelphia; 54 Dearborn Street, Chicago, 


WESTCOTT CHUCK CO., oven. N.Y 


MANUFACTURERS OF GEARED CHUCKS. 
LATH t and DRI LL Jaws Reversible. 


Diameter Capacity 
5 inch. 5 inch. 
6 “. 7% ad 
10% ** 10% ** 
i 131% ** 
15% * | ia 
. | ir 1934 * 
SEND FOR CATALOCUE. 24 ¢ 2B 


William Barker & Co. | 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY. 


140 & 142 E.Sixth Street, | 
NrCulvert, Cincinnati, 0- 




















ESTABLISHED 1851. 


‘The Horton Lathe Chuck 


Send for circulars and | 
#7 prices. 


mye j" |’ ] : ink iy NY pry! Ny epee TTT} 


J corrin ateiceTonD svRACUSE,N.Y 3 















MACHINISTS’ SCALES, 
Patent End Graduation. 
We invite comparison for accuracy with all other: 
Every Scale Guaranteed. Send for List. 
LEIGHTON, SYRACUSE, N. Y 





COFFIN & 


oes & ERROR & Som co 


Canal St., Windsor Locks, Conn.,U.S8. A. 


The Almond Coupling 





A Complete Cutting-off Machine, $4.00 
longer” ones which cut to 2 in. $8.00 


SENT ON TRIAL, 








o D 

eas Q 

2 jh wo G NEW quarter tur! 

E zs ‘ = A motion to replace 

_ 3 S a quarter turn belts an 

Ze S i bevel gears. 

y 4 T. R, ALMOND, Mfr 

STERLING ELLIOTT, Newton, Mass. | 0 ae ) a 
2 83 & 85 Washington Strevt 








BROOKLYN, N. Y. 





“CUSHMAN” CHUCKS 


















rm) 
a 
a 
Are guaranteed to be right in all respects. Ask to | -l Ef f 
see them at your dealers, om write direct to the | 0 2 _ 
factory. Respectfully, |e 25 HARDENED | 
2 Mii 
THE CUSHMAN CHUCK CO., E EaSTEEL SQUARES| 
HARTFORD, CONN. tye ae ~ 
S aa Manufactured by 
aSareR's vl GRATE BAR. 2 = stanparp root co.) 
/ a ATHOL, MASS. 
| 
r f 
Ea ) 
Will not Warp. : a Pa «a be 
Will not burn off at the ends. i2@Q¢ | ea 
Will give absolutely 70% air space. | 2 & Er 
Will give uniform combustion of fuel.) & Z 4 a 
Send for Circular and Price List me to D 
ALEXANDER TRAUD, | —p < 
EAST FERRY STREET IRON AVORES | fu sa 
NEWARK, N. J. 











Established in 1874. 


CLEVELAND TWIST DRILL CO. 


ONE OF THE FINEST MANUFACTURING 
PROPERTIES IN THE COUNTRY 
FOR SALE OR TO RENT. 


Building 


24 and 26 West Street, Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


FORBES & CURTIS, 


BRIDGEPORT, CT., 


Manufacturers of 


The Forbes Pat. Die Stock 


Power Pipe Cutting and Threa: 
ing Machines, Cutting-off Ma 
chines, Ratchet Dr ills, 

Ppec ial Machine ry, ete 
WRITE FOR C APALOG U i 
Mention Paper. 





zs built in the most substantial manner of 
brick and in perfect order, and will last a lifetime 
without any outlay for repairs. Suitable for any 
kind of manufacturing where strength, durability 
and light is required. Buildings now filled with + 
twelve sets of first-class woolen machinery running | Wa 
on fine woolens, in perfect order. This property 


will be sold or leased with or without the machinery. 
Now is the time for any one looking for a first-class HARLES Mi YY @=s08 
piece of property to obtain same. It needs only to SX ENGRAVER on WOOD 


be seen to be appreciated. 


Address P. 0. Box 1102, Providence, R. I. 5S ‘ANN’ST. # NEW YorrE: 


HILLES & JONES 


WILMINGTON, DEL. 


PUNCHES & (HEARS 











Improved 
A Horizontal 
FULL Punches. 
LINE OF 








BOILER -SHOP TOOLS. 
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Morse “Twist Drill and Machine Comoany, “New Bedford, Mass. 
Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Ohuck, Bit ek Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, | 

OF BEST CAST STEEL. 
HARDENED, GROUND & BURNISHED, | 

8-16" to 8” Diameter. 

Samples and Prices on application. 


SiIMONDS ROLLINC-MACHINE CO... 
FITCHBURG, MASS. 

























Cut Theoretically Correct. 
For particulars and estimates apply to 


BREHMER BROS. 
: Machinists, 
440 N. 12th St, Philadelphia, Pa. 


‘TOKE PLATED POCKET LEVEL 








2}-in. 50 cents. 3-in. 65 cents. 
By Mail on Receipt of Price. 


NGINE hashes, | Hana Lathes, Foot. MANNING Me 


and Milli 


> tachinen. Agen’ 
MOORE, 111 seat ¥ 


ERTY STREET, NEW 


S. ASHTON HAND MFG. CO., 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE LATHES 


Are now in position to put on the market. 
14” ENGINE LATHES OF NEW DESIGN, 


guaranteed to be equal in material, design and 
workmanship to the best ever offered. 








Friction Driven 
Center Grinder. 


A neat, simple and cheap tool 
to true up centers, will grind 
S) centers up quic ker than they 
can be annealed, turned and 
hardened, will go on any size 
lathe without any adjustment. 


Send for descriptive circular 
ENERCY M’F’C CO. 
1115 to 1123 S. 15th Street, 
PHILADELPHIA, PA. 


PATENT 


PLANER and SURFACE GAUGE. 


An accurately graduated gauge 
by which planerand other tools EMERY WHEEL TOOL CGRINDER. 
can be quickly set at any a =e SPRINGFIELD 


from the table or the work. 55 
m GLUESEMERY 






















- a conven , 
» See ient surface Nth STYLES 




























mS ARTHUR 5, PHILLIPS, Manufacturer, “ND 

WHITMAN, MASS. SIZES Wheel 

Guaran- Co. 

teed Satis- ; 

factory. Spring 

PICHT = os 
WRITE ee 

FOR sii 

aan A SPECIALTY. Mlustrated Circular. 
in No. D 4 = 
oy) ALL SIZES ar 
+ Py Mae ae Patented y ad 5 
Patent Quick Return ..... 455 
perrmnocmnre fae! co mcatiemn —~— Sept.25, ° > & 
—AND— zZas 
1883. vA UB 
Latest Improvements, | ns 
wamtr For Catalogues 
and Prices, ’ 
address, DIXON’S 


) BIGKFORD 


boRuL co, INDIA 


wo LEAD 


Joseph Dixon Crucible Co. 


JERSEY CITY, N. J 


0 
og 
Zan 
26 
za 
55 
35 

@ 
Ow 

a 





L. W. Pond Machine Co. 


Manufacturers of and dealers in 


Iron Working pa! . 


IMPROVED 

















A Speclalty. 
140 Union St., pee 


WORCESTER, 
MASS, 


NEW YORK AGENTS, 


FRASER & ARCHER, 


NEW AND SECOND-HAND MAHINERY, 


SHAPTING, HANGERS AND PULLEYS, 
121 CHAMBERS STREFT. 


Bar covering screw 
prevents clogging; 
bar and screw, tool 
steel;sthumbscrew has 
ball and socket joint. 


MOORE & BARNES 


MFG. CO., 





NEW YORK. 


HE DUPLEX INJECTOR 

THE BEST BOILER 
FEEDER KNOWN. 
Not liable to get out of 
order. Will lift water 25 
feet. Always delivers 
water hot to the boiler. 





Philadeiphia, Pa. 


rFEED 
= 


Will start when it is hot. 
8 Will feed water through 
a heater. Manufactured 
and for sale by. 


FOR HAND OR POWER. 
PANCOAST & MAULE, 


AMERICAN MACHINIST 
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Yonkers, N.Y. 


MANUFACTURERS OP 


Pipe Cutting, 


ee THREADING, 
team and Gas Fitters’ H 
ee ning Machin 


THE PATENT WHEEL PIPE CUTTER shown in S us a reo sim. 
= with strength and li ee Easily adapted to various sizes of pipe. Rolling 
nstead of sliding motion. No loose parts to become detached and mislaid. All wearing 
surfaces are of tool steel, hardened. ss friction of parts than any other pipe-cutter made. 
— OUR —. 


verve CATALIGUE OP IGS CHALLENGE OPSH TOP PIPE VISE 


and Supplies sent soy to Bn | address on ‘etree of 
stamps (for postage 


CHAS. A. STRELINGER & (0, Wood ent Mic 






'D, SAUNDERS’ SON 





ae 
ULL ae 











Pronounced by practical men, after 
® using, to be the best ever invented. 
P\/) Sold by all Jobbersin New York 
-, Chicago, Philadelphia, 
St. Louis, Pittsburgh, Canada, 














Send for Catalogue ‘‘A."’ 


FELGER & ELGER, 


49 BROADWAY, 























[| P, BLAISDELL & CO. SEW VOOR. 
anufacturers of 

AMY Machinists’ Tools Te tee eee: 

‘ athe wor revents breaking or slip 


WORCESTER, MASS. 
THE 


New Howe Mfp, Co | | 


BRIDGEPORT, CONN. 
Mfrs. of Sewing Machines 
Light and Medium Weight a 


Graylron Castings 


OF ALL DESCRIPTIONS 


ping. Can also be used for drilling and 
reaming holes by hand, and for reaming 
holes under drill presses,’ of 
Made with —_— handle, 
when requ 


WALKER MF. CO., 
CLEVELAND, OHIO. 











Iron and Steel 


DROP FORGING 


TO ORDER; ALSO, 





TOOL sapnace — Of Every Desoription, at Reasonable Prices. 
PLATING. THE R.A.BELDEN 00.,DANBURY, OT. 








( ‘orrespondence xe Solicited. 








Joints made absolutely tight and durable by pat.corrugated 


COPPER GASKETS 


Furnished in all i} shapes s snd on. for! Senged PIPES, 
te 


Price “List and Sample Free. 


U.S. ——— 22 Cortland $t.,N.Y. 
ee MACHINERY (0,, 


CLEVELAND, OHIO. 


Manufacturers of 


“ACME ”’ 


“pousie Attomatic Boltcutters, 


cutting from 3-8 in. to 6 in. diameter, 
Also SEPARATE HEADS AND DIES. 
Send for Catalogue and Discounts. —— g 
= = 


Agents, Manning, Maxwell & Moore, NewYork. ————— 


JUST PUBLISHED, 4th EDITION. 


SIMPSON’'S MANUAL OF SCREW CUTTING, 


ILLUSTRATED, ENLARCED AND IMPROVED. 
Containing the simplest rules known on Screw Cutting, also the speed and diameters of 
pulleys, with other useful information for the practical machinist. 
Cloth Covers, 30c. each, 6 for $1.50, post paid. Paper covers, 20c. each, 9 for $1.50, post paid. 
LIBERAL DISCOUNT TO AGENTS. 


Address: S. WOODBERRY & CO., 105 Summer Street, 


UNIVERSAL RAD 7 
) SHAPING MACHINES RADIAL DRILLING MACHINE 


. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


= PRICES$450.°& UPWARD 
UNIVERSAL RADIAL 
W.C. YOUNG & CO., “ick h% 
=| | ACHINER ‘Engine Lathes, Hand Lathes, 








PAT. DEC. 5, 1882 
PAT. DEC, 4, 1883. 








Boston, Mass. 





FOR HAND AND POWER. | ‘= THREE DESIGNS 


6", 8” and 10” Stroke. 


Adapted to All Classes of Worb 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 

















For Reducing and Pointing Wire, FOOT POWER LATHES, SLIDE RESTS, Ete. 


Especially Adapted to pointing wire rods and PRCKS PAT DR! Mk wi i 


wire for drawing. 
BELCHER & PECK 





For Machines or information, address the 
manufacturer. 


S. W. GOODYEAR, Waterbury, Ct. 


OF IRON 
IR STEEL 


DROP FORGING 


& PECK, NEW HAVEN CONN. 


BEECHEN 













Lynde’s Pat, 
oD ates \Viil- Working Machinery 
Pop Safety Valves, 1 For Chair, vureiare, pm 
i Cabinet Factories, Box Shops, 
Adapted to all Boilers. hs ( 5 : a Re Planing Mills. Solan Mak 
J.B. Lonergan & Co., Upp |p er" use, ete. 
Sole Owners and Manuf’rs | Senta a “ ROLLSTONE MACHINE CO. 














45 Water 8t., Fitchburg, Mass. 


OUR REDUCING VALVE 


will not ‘‘chatter” 
tain an even steam or water pres- 


PHILA., PA. 


PRESSURE REGULATORS 


and recommended 


_— 





Ours are used and will main- 
by the leading pump manufac- 
1 as low as one pound. 


turers. Sure 


JENKINS BROS., New York & Chicago, Ag’ts. 





Mention this paper and write 


us for particulars. 


Made In Three Sizes, Cutting Pipes % to 6 inch. 


JAMES JENKS & CO. 
Detroit, Mich. 


Don’t you have sufficient Pipe- 
Work about your Mill, Factory, 





for itself, providing it could be 


convenient and vwery compact 
Pipe-Cutting Machine soon pay 
had at a moderate price? 


“ECLIPSE” Pipe-Cutting Machines 
or Shops to make a powerful, 








MASON REGULATOR CO., 22 CENTRAL ST., BOSTON. 
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CRANES FOR SALE. 


Having substituted our HIGH SPEED TRAVELING CRANE for the SWING 
CRANES heretofore used in our Foundry, we desire to dispose of the ING 
without delay and will therefore accept very low prices. These SWING 
CRANES were designed and constructed by ourselves for ourown use. They 
neve had good care, are in good condition, and were of the following capacities 
wnen new: 

One 50 tons operated by steam engine at base of frame. 
One 50 tons operated by hand. 

Two 25 tons operated by oo 

Three 10 tons operated by han 

Full particulars with prices ain be given upon application. 


WM. SELLERS & CO., Incorporated, Philadelphia, Pa. 
THE LONG ALLSTAMTER Oo, 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer, 





Hamilton, 


OHIO. 





Send for new 7 Catalogue. 


Portable Cylinder Boring Machine 


For boring IN THEIR PRESENT POSITIONS all 
makes and sizes of Steam Engine ¢ he agg Pumps, h 
Steam Hammers, Air Compressors, Mining and Hoist- 
ing Engines, Heavy Housings, Large Wheels, etc. § 
Machines made any aw X >; uired. Special Lathe Bars 
made with self-feed. Circulars with full description 
on application, 


PEDRICK & AYER, - 


TO MANUFACTURERS, PATENTEES 
OR CONTRACTORS. 








Philadelphia, Pa. 





SENSITIVE DRILLS. 


NEW STYLES, 


GREAT IMPROVEMENTS. 
PATENTED GANG DRILLS Estimates will be given and Con- 
Two, Three and Four Spindles. tracts made by the Household Sew- 
a a ; * ; , ing Machine Co., for the manufacture 
1e spindles in these drills are driven with oe = Fy 
a single belt made endless, no lacing, and of Machinists’ Tools of any descrip- 
tightener pulleys for adjusting tension pro-| tion, Will manufacture, under con- 
vided. No more trouble from slack belts, : “ # 
slippage, uneven meotson from lacings, or | tract, Patented Specialties. 
time lost taking up belts. 
red to do Japan- 
ALWAYS READY FOR USE s iii ah age . t Pp ll 
and superior to any multiple spindle drill ning an aung In large OF are 
made for drilling from .004 to 3-8 inch holes. | orders. Correspondence solicited. 


SINGLE SPINDLE Drills improved. Over 
800 in use. Send for catalogue. 


DWIGHT SLATE MACHINE CO. 


HARTFORD, CONN. 


REMOVED 


On or about June 1st 
HH. BICKEORD, 
will remove his business to 
LAKE VILLAGE, N. ¥., 


into new shops fitted up with new 
and latest improved tools, espe-| 
cially adapted for manufacturing 
Boring and Turning Mills which 
will be made an exclusive special- 


ty, 4-5-6 and 8 ft. Swing. 


ADDREss, 


HOUSEHOLD SEWING MACHINE CO. 
PROVIDENCE, R. I. 


SWEET’S 
Measurino Machine. 
The only micrometer 


that will not lose its 
accuracy by wear 


Satisfaction Guaranteed. 
SYRACUSE 
TWIST DRILL CO. 
Syracuse, N. Y. 





















SUPPLIES FROM 
i HYDRANT PRESSURE 
the cheapest power known. 
Invaluable for blowing 
Church Organs, running 
Printing Presses, Sewing 
Machines in Households, 
Turning Lathes, Scroll 
Saws, Grindstones, Coffee 
Mills, Sausage Machines, 
Feed Cutters,  hlecirie 
Lights, Elevators, etc. It 
needs little room, no firing 
up, fuel,ashes, repairs, en 
gineer, explosion, or delay 
tS no extra insurance, no coal 
a S | bills. Is noiseless, neat, 
= sie compact, steady ; will work 
WAT ast M TOR at any pressure of water 
above [5 lb.; at 40 lb. pres- 
sure has 4-horse power, and 
| capac ity up to 10-horse 
power. Prices from $15 to $300. Send for circular to 


THE BACKUS WATER MOTOR C0, Newark, N. J. 








VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 





American Twist Drill Company’s 


PATENT CHUCK JAWS. 


Three sizes. Price per set of 4 Jaws, $40, 
$48, $56. Bolted to lathe face plates, 
they “make best and cheapest chuck in 
the world. Address orders, Laconia, N. #. 
art CLARKE & CO., Boston and St. Louis. 

ANNING. MAXWELL & MOORE, N. ¥.C 

TALLMAN & McFADDEN, Philade tots, Pa. 

or WM. BINGHAM & CO., Cleveland, Ohio 





THE NATIONAL 


FEED-WATER 


== HEATER. 


A brass coil heater supplying 
feed water at 210° to 212° Fahr- 
enheit by use of exhaust steam. 

Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, best and most effect- 
ive Heater in the market. Six- 
teen sizes. 10H.P.,$20; 100H 
y P., $150; 500 H.P., $600. Iron, 

Brass and Copper Coils and 
‘ Bends made to order 
a ee Circulars and price lists 
sent on application. | 


National Pipe Bending Co. 


NEW HAVEN, CONN. 
OSGQOD DREDGE 00., Ansany, N. Y. 


RALPH R. Beso D, Pres, JAMES H BLE SSING. Vice-Prea, 
JOHN K. HOWE, Secretary and Treasurer. 


MANUFACTURERS OF 


Dredges, Excavators, Ditching Machines, Derricks, Etc. 
















THEBEST" 


PREMIUM AT: EVERY -EXPOSITION 
— CATA LOGUES:-ON- peggy A 


B OL{I & INT Ba. 
aE aot" UPSET ERS: 
— > CARRIAGE-BOLT-MACIIINERY < 


} 

| 

HOT & COLD AUTOMATIC NUT 8eWASHER-TAPPERS OF EVERY STYLE 
WIRE:NAIL; MACHIN ES 


THE ONLY SPECIALIS 


FURNISHING: COMPLETE: PLANTS 


_— IN THE.U.S. =: 


| fne{ATIONAL MACHINERY Co 


Combined | Steam Gesevaber and “Derrick Car. | 
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BEMENT, MILES & CO. 


PHILADE LPHIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, + 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLINC MILLS, 
STEAM FORCES, SHIP YARDS, 
BOILER SHOPS, BRIDCE 
WORKS, ETC. 











Self-Contained. Sensitive Governor. 
Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 


Gola Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. C60., 


BUFFALO, N. Y¥. 


1 1G EE LATHES 

















New Designs, First-class Workmanship, 


THE MULLER MACHINE TOOL 00., 
" Evans and Eighth Streets, «- CINCINNATI, O. 








THE BEST 


INJ HC’TOR., 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Superior to all others for Raising and Forcing Water and 
other Liquids. 


RUE saint pi CoO., PHILA.s 


Silden § Patent Packings 


Becommended by Leading 
Engineers for 
Steam and Hydraulic Use. 


“LITTLE 
CIANT.” 


PA. 





SMITH PAPER CO., 
Manufacturers of Book, News and Manila Paper, 
LEE, MASS. 

Sir: 

Your esteemed favor of 2disat hand, As tothe Sel 
den’s Round Packing, the best testimonial as to its value, 
in our estimation, is to be found in the fact of the long 
continued and large purchases of it which we have made, 
Made either with or we consider it the best thing of its kind we have so fay’ 

without Rubber Core. tried, Yours, 


SMITH PAPER CO. 

















THE 
: : 
. : 
8 = Section of Copper-Wire-Sewed Light Double Beltir- gs: specially aday sted to use 
F s oncone pulleys and other hard places. Manufactured by the PACE ING CO., 
“‘S» Concord, N.H. Also manufacturers of Staple and Special Gentes at protien Belting 
4erc yt and the * HERCULES’? Lacing. Send for Catalogue No 





DEFIANCE MacuHINE Works, Defiance, Ohio, April 16, 1886. 
E. A. WALKER, 75 Laurel St., Philadelphia, Pa. 


DEAR Srr*—In answer to your enquiry as to how we now like the 

‘Richards Combination Planer and Shaper,’ we must say that we 
are loth to write the truth from fear of appearing extravagant. All 
that we could say in its favor would be far less than it aeserves. 
During the three years in which it has been continually in use, it 
has become more and more a favorite with all our mechanics. From 
the time we set it running we have considered it indispensable. Its 
easy adaptability to a wide range of large work enables it to take 
the place of large and expensive planers, and thus its economy is 
abundantly proved. Its availability for very fine work also can 
hardly be surpassed. CHARLES SEYMOUR, Supt. 


CRANK PLANERS]) Beane, 0!" Engine. 


The Best and Cheapest 
Superior Design & Workmanship, Extra Heavy (1500 lbs.) on the Market. 
DOWN, ANGULAR AND CROSS-FEED, — 7 7 
TO PLANE 12x16x15. No Steam. No Water. 


THE R. A. BELDEN (C0,, DANBURY, CT. ee cae he 


gineer. No pumps. No 
Gauges. No liability to 


freeze up. No Regula- 
12 sizes, 


tion required. 
1 to 60 H. P. 























NO EXTRA INSURANCE. 
Can be used for any 
purpose where power is 
required. 
Cheap Fuel. Cheap 
First Cost. 


~ McKinley Engine Co. 
> 17 Broadway, 
CINCINNATI, 0. 


“PATENTS 


r G. Du Bors, Patent Att’y, 916 F St., Washington, 
D.C. Good reference »s. Send for pi im phlet. 


MACHINERY. 


BARGAIN LIST. 


swing, 6’ be d, E ngine Lathes (P orter), new. 
8’ (W right), - 
One Pond Planer, 22’'x22’’x5’ second hand. 


= 
x Korting Gas * Gray & W oods: Dimension Planer, 22’ 
long, second hand 
Engine Co. ,xa. 



















Thousands 
in use in Eu- 
rope, and 36 
fines run 
hing in New 


York City. Two 16” 
7 





wide, 14 


Satisfac- Two 65 H. Ys Stationary Bo ile rs, sec -ond hand, 


: One 60 
tion guar- 50 ** Portable “se rT “ 
anteed. 60 nied St. = = ** Center Crank Engine, new. 
w YorK. 5 “ re ry ry 


“ x7) “ “ “ “ oy 

“ 15 “ “7 oe“ “ “ 

Coil Boiler, suitable for a yacht. 
Vertical Engine, ne Ww. 

Portable *s 

Hi and Planer, 18’’x18''x24"’ second hand. 


S. L. HOLT & CO.,, 
47 SUDBURY STREET, BOSTON, MASS. 


“ 1. “ 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 


25 to 1,000 HI. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed tor heavy and continuous duty at medium 
or high rotative speeds Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
“= anteed. Self-contained Automatic Cut-off Engines 
= 12to100H P fordriving Dynamo Machines a specialty. 
= Illustrated Circulars, with various data as to practical 
~ Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO. » Salem, Ohio. 





{ 
SALES AGENTS: WL 4 WPSON, OmagRRO, eo, {RoBIASON & CARY, St Paul, Mina te 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


OTTO GAS ENGINE AGENCY, NEW YORK, 


A. C. MANNING & CO., 


47 DEY STREET, 


REMOVES on May lst, to IS VESEY ST. 
BLESSINGS PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the pressure in heating systems is greatly reduced be- 
low boiler pressure, or where sufficient head room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water tobereturned. Nostuffing boxes 
are used in its construction, and friction is reduced 
to a minimum. Can be adapted to suit a wide range 
of conditions. 


Send for circular of Blessing’s Albany Steam 
Trap, lessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves, 


— ~ TLBANY STEAM TREP C0., Albany, W. ¥. 
FOUNDRY AND MACHINE DEPARTMENT, 


HARRISBURG CAR MFG. Co. 
HARRISBURG, PA. 
SILVER MEDAL 


and 
DIPLOMA 


AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 

We are operating the finest and most 
snecessful Electric Light Stations in the 
world. A change of speed not exceeding 
one per cent. guaranteed, running light and 
loaded. Send for catalogue. 



























MANUFACTURERS OF 


jose Cut Off Engines, 


from heavy patterns and of unexcelled 
: workmanship. 


Street Borters, FEED WaTER HEATERS, 
SHAFTING, Pun LEYS & GEARING. 


THE LANE & BODLEY CO. 
East side John, cor. Water, 
Cincinnati, O. 


ORTER-HAMILTON “3s UR ENGINE ¢0 
ENCINE. =. 


FOR HEAVY WORK AND LARCE POWERS. 
EXTRA HEAVY DESICN. 
Send for Catalogue. | 


WILLIAM TOD & CO., 


YOUNCSTOWN.,. OHIO. 


MACHINE TOOLS. 








Aa | 
PORTABLE AND STATIONARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 
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NEW AND SECOND-HAND, ON HAND. 


HERRICK & COWELL, 


l2 in.x6 ft. En ine Lath aw. 
hgh ft. . ear Ames, sa ti Manufacturers of 

1 in.x6 ft. ” Blaisdell, + P 

15 in.x 5 & 6 ft. Wood and Light, good order. 

l x6 Second hand. 

6 in, -” 8 10 & 12 ft. Bridgeport, new 

Hin, Se — i, - 

jin. x12 2 & 14 ft. rome nearly new 
in.x7 . Ames, fair. POWER AND FOOT PRESSES, 
in. xlo ft. “ Lathe and Morse, ia 

“vin. xl & 12 ft. se Ames, new. 

4 in'xlu- 12-14 & 20ft.* pnyeg “ Hand Lathes, 














in, xs-12 & 141-2 ft.** Bridgeport, a = 
1 in.x16 ft. " New Haven, good order. | 
in. x14 ft. - ~ and L, pattern, new, | Paper Box and Special 
12 in. x16 ft. * Ames, | H 
2 in, x24 1-2 ft. - New Haven, Al Machinery, 
6 in. x42 1n, Planer, Bridgeport, new. 
6 in.x42 in, ser Pratt & Whitney, good order. 
2 in.x4 ft, Pease, new. | 87 ARTISAN ST. 
2 in.x4- 5x 6 ft, Powell, ’ 
Jin. x4 L-2 ft. Y. 8. E. Co, cheap. YONN 
in. xd ft. Ne sndey, new. NEW HAVEN, CON N 
4 in. x6 ft. Hendey, os wnseenite 
tin. x4 ft. Vood 1 Light, 1. 
in’ 25 ft. hs le sabi Send for Catalogue. 
2b in. x7 ft. Srette +l, new. 
4in.x’ ft. Ne Hav " fair. EN 'NIVTPRe Op Ww HOTT ‘RVD 
eal ft 7 Spied ating ra PATENT UNIV ERSAL SCREW-CUTTING CENTER, 
)in.x8 ft. Hewes & Phillips, new. DEPTH ANGLE AND TWIST DRILL GA G 
te ey Nine Tool Works, ai,|3- WYKE & CO., U a 
12 in. Shaper, Traveling Head, new. | Fine Machinists’ Tools-E. Boston, Mass.-Send for Circular. 
12 in. Hewes «& Phillips, ” 
l2 in. S Carpenter & Plais, good order 
12 in, ee Jeungst, new. 
“in, ne Jeungst, good as new. 
24 in, = Bridgeport, new. 4 
%in, Wolcott, ts ‘a yy 
16 18 20-23-25-28 34in."Drills. 38 in. & 30 in. Radia} Drills. 


Merrill Drops, 400 and 00 Ibs., 

Bement 2250 lb, Steam Hammer. 

Milling Machines, Screw Machines, Slate Sensitive Drills. 

Gang Drills, and full line of all kinds of Machine Tools. 
Send for list and specify what is wanted, 


Ee. PP. BULLARD, 
72 Warren Street and 62 College Place, New York. 





good order. 


ie 


Hts cat 100 
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Or 


MANUFACTURERS OF 


\MPROVED 


af STEAM ENGINES v 


FUu VaR\En® 

Sizes Varying From 
80 to 2000 Horse Power. 
Horizontal or Vertical 
Direct Acting or Beam, = 


or Compound. 
Send for Circular. 









Newar 
d e N SJ, 


“ENGINES, 


Hich Pressure 


ondensinger’ Gm IPoung 
TUBULAR BOILERS. 
=, GEO-ABARNARD 


*AGENT-: 








n-S° SLIDE VALVE ENON 
STATIONARY BOILERS, 
GENERAL MACHINERY, 
Ro, wo? 

“AND Brass chS™ 
nw YORK OF Fy, 

w Room 6, & 
COAL AND /RON EXCHANGE, - — ‘ 
Cor. CortLaAnoTt &CHURCH ST. = — 





JOHN McLAREN. 


HOBOKEN, N. J. 


BUILDER OF 


CORLISS ENGINES, 


ATR COMPRESSORS 
AND BOILERS. 


SECOND HAND 
GAR WHGEL and ARLE MAGHINERY, 


| One 42 in. Car Wheel Borer, built 
by the New York Steam Engine Co. 








STEARNS MFG. COMPANY, 


BRIB, PA. 


Engines from 15 to 400 Horse Power. | 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 


Works at ERIE, PA. 


WE ARE MAKING 
A SPECIALTY OF 
A 24-INCH LATHE, 


WITH BED ANY 
LENGTH DESIRED. THIS LATHE IS DESIGNED 


FOR SEVERE SER- 
VICE; IT IS THE 
HEAVIEST OF ITS 


SIZE EVER PRO 
DUCED, AND THE WORKMANSHIP AS GOOD 


LATHE AS SKILL CAN 
SEND FOR CII CIRCULAR, 


De HEPWORTH GD,, yonkers, x. 








One Hydraulic Wheel Press, built 
by the Taunton Fdy. & Machine Co. 

One Car Axle Lathe, 15 in. swing 
11 ft. bed, built by Fitchburg 
Machine Works. 


These three machines are in 
first rate condition. 


Hill, Clarke & Co., 


3G OLIVER ST., 
BOSTON, MASS. 



































6 SEE EE MACHINIST 


ACCURATE Breve. GEARS. 


we are prepared to plane Bevel | 
Gears up to 16 inches diameter, 
whose ratio is not greater than 4 
to 1, with the curves of the teeth 
theoretically correct. | 

This method admits of long faces, 
good contact and smooth running, 
thereby increasing durability. For 
patterns to cast from and in places | 
where high speed is required, gears | 
cut in this manner are especially | 
desirable. 


BROWN & SHARPE MFG. Co. 


MAKERS OF 


Vachinery ana Tools, 


PROVIDENCE, R. I., U. S. A- 








Duplex Steam Pumps 


COPYRIGHT 1883 BY 


as S WATER WORKS MACHINERY, 
THE GORDON & MAXWELL CO. 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW YORK, 96 Riborty Street. 
PHILADELPHIA, 705 Arch Street, 
CHICAGO, 96 Lake Street. 














OF ALL TYPES. 


THE YALE & TOWNE MFC. Co. 
STAMFORD, CONN. 


NEW YORK, CHICAGO, PHILADELPHIA, BOSTON. 


Shapers, Engine Lathes and Drills. 


can 3, DAVIS & CO., 


CINCINNATI, OHIO. 
20 inch 1 3 pright Drills. | 26 inch Back Geared 
2 | 


an 
60 inch and 38 inch ‘Power Feed Drills. 











Stroke. 


aor 
o= 


0”, 26". 


° 


SHAPERS, 





6”, 8”, 10”, 


PRICKS, IT WILL PAY YOU, 





WRITE TO 


By the aid of Special Machinery, | 





Jury 2, 1887 





THE PRATT & WHITNEY CO. 


HARTFORD, CONN., 


Manufacture Gardner & Woodbridge patent 


and new Threading Tool, Rhodes’ Square Thread 





Tool, Woodbridge Lathe and Planer Tool, John- 


son’s Cutting-off Tool, Kidd’s Improved Dividers and Adjustable 


Caliper Gauges. 





| Drop 









KE. FE. GARVIN & Co. 


GOULD &* 


Newark, 


MANUFACTURERS OF 
MACHINIS* CS 
MILLERS, 
LATHES, 
DRILLS, 





TOOLsS.— 

TAPPING MACHINES, 

GEAR CUTTING 
MILLING. 








For Pat. SHAPERS. 


Sizes 10’, 15'’, 20’, 25’’, 80’ in stock. 
OVER 1,000 IN USE. 











No. 139, 141, 143 CENTRE STREET, NEW YORK. | 


127 v.m. CARPENTER WeeariiTT 


THE BILLINCS & SPENCER CoO., 


HARTFORD CONN. U. S. A. 
MANUFACTURERS OF 















ee —=——! These tools 
Forged are furnish- 
From ed, either 
Tool black or nic- 
Steel. kel-plated. 


THE IMPROVED COMBINATION PLIER. 


This tool is provided with two wire cutters on each side of fulcrum, and a groove running length- 
wise for wire. The tool is capable of a wide range of adjustment ; turning the handle and sliding from 
one hole to the other changes capacity from 3-16 inch to 1 inch round or square. 


DROP FORGINGS OF EVERY DESCRIPTION. 
BRASS en MACHINERY. 


12in, & 16in. Monitors 
Valve Milling Mach’s 
Double Key 
Lathes, 
Speed Lathes 
Slide Rests, 


Revolving 
Chucks for 
Globe Valves, 
Two-Jawed 

Chucks, 
Ste Small Tools 

: and 

Fixtures, 


WARNER t “ SWASEY, | Cleveland, 0, 





David W. Pond, 
WORCESTER, MASS, 


Successors 
to 





pplica 


Cuts, Photo- 


s_and Prices furnished ona 
Fond Machine Tool Cb, 


New Designs, Quick Delivery, Great Variety. 


Engine a Planers, Drills, =a 





Manufacturer of ENGINE LATHES 
Lowell, Mass., U.S. A. 


from 16 to 48 in. swing. 


graph 
tion, 


~ 


sa: 
rn 





ib 
> 


GEO. W. FIFIELD, 





GEAR WHEELS AND GEAR CUTTING. — I make g to | 
order, or cut teeth ong blanks senttome. Of all kinds. Of 
all sizes to six ft dm. Small ordersor largeones, Fine g or 
cheap g- Small cast g. Ready made brass g by mail at low 
prices, Bevel g with perfect planed teeth. Hand Book on 
g, $1. Facilities complete. Terms reasonable. Send for cat. 

GEO. B. GRANT, 66 Beverly St., Boston, Mass. 


J. M. ALLEN, Presiwenr. 
W. B. FRANKLIN, Vice-Presipenr. 


J. B. Pigrer, Skorerary. 


KEY SEATING MACHINES 


AND 








For Prices and 


Sy Photographs, Write 
= 
—— Tie 


G. A. GRAY 
ta UD, seem 


SYCAMORE AND omer STREETS, CINCINNATI,"OHIO. 5 


PRATT & LETCHWORTH, 


PROPRIETORS 


20 in. Drills a specialty. 


Our 20 in. Drill is a heavy sub- | 
stantial tool, made for service, has 
steel shafts and spindle, Gears and 
sacks cut from the solid and have 
all modern improvements, are made 
by special machinery, and sold very 
ow. | 

Our Key Seating Machine 
will save enough in 60 days’ use to pay 
first cost; no shop can afford to do | 
without one. We have now ready for 
prompt shipment, both Key Seat Ma- 
chines and 20 in. Drills. Send for 
Photo. and Catalogue. 


W, P. DAVIS, North Bloomfield, N. Y. 
Buffalo Steel Foundry, 


STEEL CASTINGS, inh 


PUNCHING PRESSES, DIES, 
SHEET METAL GOODS, P*°" FreS!“* DROP HAMMERS. 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205, and 207 CENTRE STREET, NEW YORE. 


17%in. 


a7 lathes, wn 2 
-— Planers, ° x0" 


Rg" 


















Manufacturer 


APS & DIE 


PAWTUCKET.R.I. 








